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ABSTRACT 


merepairaple atem distribution system for the LO-MIX 
Program is developed in this thesis. The system is complete 
meen recommended inventory locations, connecting transporta- 
tion, and a method for monitoring the location and condition 
Of the assets. In addition, a simulation model for the 
[yotrem 1S presented in flowchart format for future computer 
Peosranming. this model is designed to provide an aid to 
system operating policy development and to allow testing 
of these policies prior to implementation. 

Transportation data for use by the model and in system 
Planning 1s generated. This data is presented in distribu- 
tions of the times experienced by air and truck shipments 
Meemeche transportation legs of interest. The data is 


considered essential to system planning and policy testing. 
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GEOSSARY OF TERMS 


AFS 
meceeoReCpLeciisnment onip 

BASE HISTOGRAM TIME 
Time at which initial column of transportation data 
histograms begin. It is the sum of the mean time 
fometne CUlNGMmMRANS les pimsetne flight and ground 
times for the shortest MAC leg portion. 

CASREPT 


Casualty Report 


Contract Item Manager. Civilian organization contracted 
to manage the inventory of selected assets. 

CONDITION CODE 
A single alphabetic character used to classify an 
item in terms of readiness for issue and use or to 
identify action under way to change the status of an 
teem, 1.2., in wepair, pending modification, conversion, 
eee. (SeeeNAVSUPSPublication 4357 for complete dAaist 
of Condition Codes.) 

DEFENSE AUTOMATIC ADDRESSING SYSTEM (DAAS) 
A communication network used to route logistic traffic 
and to provide a variety of logistic services to its 
subscribers. 

DESIGNATED OVERHAUL POINT (DOP) 


NN ee ee ee ee 


An activity (including an activity of another service 


ey 





or a contractor) designated by a Hardware Systems 
Command or Project Manager to perform the highest 
(depot) level of repair on a particular item or 
SRoup Of items. 

PUES IN/DUE-OUT FILE (DDF) 
The file containing records of assets due-in from 


suppliers and due-out to customers. 


FBM 
Piece ball ictie MaSsile Submarine 

EG 
Guided Missile Frigate - the latest designation of 
a class of ships in the LO-MIX program. Formerly 
designated as PF (Patrol Frigate). 

IMA 


Intermediate Level Maintenance Activity 

INVENTORY CONTROL POINT (ICP) 
An organizational unit or activity which is assigned 
primary responsibility for the supply management of 
a group of items. 

INVENTORY MANAGER (IM) 
An organizational unit or activity which is assigned 
the primary responsibility for the supply management 
of a group of items including responsibility for 
computing repair requirements. 

ISSUE GROUP 
Urgency of Need Designator associated with Force/ 
Activity designator to compute appropriate priority 


designator category. 
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meoU GROUP I 


MrElOnbeltles Or 02705707208 


ISSUE GROUP IT 


PoOUE 


Priorities 04,05,06,09,10 
GROUP III 


PirOr lites tit aroual 15 


Military Aircraft Command, U.S. Air Force 


MASTER DATA FILE (MDF) 


The file which contains information concerning the 
characteristics, asset position, requirements, demand 
and leadtime history, and forecasts (averages) for 
each item am the system. 


1S OSle 


MEAN 


PicamMeaimroOtdy time perWween Geceipt at a QUICKTRANS 
origin terminal and the time at the destination when 

the consignee has been notified that the shipment is 
meddy for pick-up. Included in this time are palletiza- 
PLOW ami testing  Swaetino=and= loading at or lgin, eire 
actual transit time, and unloading, inspection, and 


consignee notification at destination. 


MINIMUM TIME 


The minimum practical time between receipt at a 
QUICKTRANS origin terminal and the time at the destina- 
Cicimynen the consitence has been notified that the 


shipment is ready for pick-up. 
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oe 
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2 . oe “ante 


MINIMUM TOTAL TRANSPORT TIME 


The theoretical minimum total time required to 
actually move cargo from origin to destination via 
the shortest route assuming zero port hold time, 
handling time, and transshipment time. It is the sum 
CPeeicmMiettemeround, ana trucking times involved 


including scheduled stops at intermediate points. 


MOVEMENT PRIORITY DESIGNATOR (MPD) 


MidtGates he Priority, OL movement OL ~Ehe Carcass 
Ehrouch he transportation system. 

MPD 03 -- Critical Item; turn in via most expeditious 
means including air shipment. 

MPD 06 -- HIVAC (High Value Asset Control) or short- 
supply item; turn in via the most expeditious means 
including air shipment. 


Veo - USC eroultine shim in) puemgealmes. 


NAVMTO 


Navy Material Transportation Office. The Navy's 


SSCO, among other duties oversees the QUICKTRANS system. 


NOT READY FOR ISSUE (NRFI) 


PHM 


PORT 


Condition code “F" material. Economically repairable 


(acca eter oOUulressrepalrlor overhaul, 


Guided Missile Patrol Hydrofoil, designation of a 


Class of ships in the LO-MIX program. 


HOLD iin (PHT ) 


The time elapsed between receipt at a MAC terminal 


amemedetuar lrtt aboard the MAC Aircraft. 
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BoP 
Paamary Stock Point. Provides primary support to all 
afloat units and the secondary steck points. Major 
stock point for Not Ready For Issue carcasses prior 
CO ne pa tie 

READY FOR ISSUE (RFT) 
Condition code "A" material. New, used, repaired or 
reconditioned material that is serviceable and 
issuable to all customers without limitation or 
hes tiie tion: 

REPAIRABLE ITEM 
An item of durable nature which, when unserviceable, 
normally can be economically restored to a serviceable 
fonabkiron through regular repair procedures. 

ROTATABLE POOL 
A selected range of repairable components maintained 
Dyed ship Una te eon activity to mect Gequinrementus 
Hormalive supported by the ship, Unit, or activity 
under the remove-replace-repair concept of main- 
Cehance an Ine team “rotatable pocl"' is synonymous 
Vitieonemterml “Cxehanoceaple pool .*' 

eO 
Special Projects Office, Washington, D.C. Coordinating 
activity for all FBM associated projects. 

TOTAL TRANSIT TIME 
UicmrOEtieorwene MAC port hold time, the MAG transit 
time, and the QUICKTRANS mean time (if a QUICKTRANS 


segment is involved). This is the time that is 
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graphed in the histograms of transportation time 
data. 
TRANSACTION ITEM REPORT (TIR) 
The Uniform Inventory Control Program (UICP) operation 
that updates and maintains inventory control records 
by epee Cessimeseranseceionsesubmi teed by stock poincs: 
TRANSPORTATION PRIORITY (TP) 
A number designating the precedence of movement within 
EPhembe homce  IEanscpottationuoystem- sa lhe transportaciom 
priority is based upon UMMIPS-assigned issue priorities 


Ace Ol Lous 


UMMIPS 12 

Ot 05) Expedited candlane™ 999 

Onl =0S i} 

04-08 Z 

Oo - 15 % 
UMMI PS 


Uniform Material Movement and Issue Priority System 
UNIFORM INVENTORY CONTROL PROGRAM (UICP) 

The Navy's automated inventory control system. 

Hesteneds to Telaeve the Inventory Manager of the 

bookkeeping and routine decision processing in order 

that he could concentrate on abnormal situations and 

Wecisions saving avhaghedollar or eflLectiveness 


impact. 
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JOOCLI¢ of 


TABLESOR SYMEG@ES 


TERMEVAG =. The bepinning, end, or a 
POlme et IMtCTrupLioOn in 2 program. 


CONNECGHOR == An entry from, oT exit 
CLOTaNOt her part Of thestlovenare. 


CEEVAGhEweewNEelOR- = A fconnectorsusea 
to indicate an exit from one page to 
ano then. 


PROCESSING INFORMATION - A group of 
instructions performing a processing 
fUnCtLOnmine tine program. 


PeUlL, OUTPUT -sAny  Lunctloneort inp e— 
ting or outputting information. 


MECiretON JUNCTION = Used to indveate 
a branch based upon variable 
conditions. 


PRnvitniGo) PROCESS e=" A. croup. on 
Operatrons decailed Separately. 


DOCUMENT - Printed output. 
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I. BACKGROUND 


Pee IHE SHIPS (DMS REPORT, 1-7) 

The United States Navy will soon add two new classes 
of ships to the fleet. These are the Guided Missile 
Patrol Hydrofoil (PHM) and the Guided Missile Frigate 
1G), tormerly designated Patrol Frigate (PF). 

ieee ie ei 

In order to maintain a widespread offensive capa- 
bility without exorbitant investment, the Navy has embarked 
on a hydrofoil patrol boat construction program. The 
program 1s an official NATO project designed to provide 
meanoniy CfLfeertive, small displacement fighting ship for 
the U.S. and its allies. The Federal Republic of Germany 
and Italy are involved in the development effort. Germany 
momexpected to have 10 PHM's (five of which are to be 
@emsotructed in the U.S.) and Italy is to have four to six 
feme, to be constructed in the U.S.). The United States 
Peapeects to have 24 PHM's by the end of PY-1982. 

| a. Mission 
The mission of the PHM is to operate offen- 
Sively in local areas and narrow seas against major com- 
Boeants and other craft. it 1s also intended to conduct 
surveillance, screening, and special operations. 
During= ay NATO wartime: Situation Or a limited 


conflict, PHM's would supplement other naval forces in 


ZA 





blockading strategic straits, searching and engaging in 


Heeal areas, and close-in protection of other naval forces. 


Ine smaller. localized contitct situations, the 


PHM would be able to replace higher value forces in 


surveillance, blockade and interdiction, rapid response 


to local crises, and search and engagement. 


[he 


Basic Characteristics 

Disp lacenente-e224 metric tons 

memotin— 13). £t. 

Puait “~Glsett. foralborne, 5-6afte:hullborne 

Guns == lI MA?s 7onm/62 caliber, rapid-fire, 

dual-purpose 

Missiles - 8 Harpoons 

Dene ween trolmoy Ss ceme—— Mio 

Speed ——40+" knots 

Endurance - Foilborne: 750 miles at high speed 
Duleibernes 5 days at i2 knots 
(overload fuel would extend this 
to 2,000 miles) 

Propulsvon — Warerpert toll bOmmewoperation by: 
Sinele UZ 500 marine cas turbine 

Chev SFODETeCCT co = Omen istcd per sonme | 

Major Contractors 

BOciIng: ,desien Services, construction ot lead 

Shipwpdas one! follow on 
NenOvet General swatenieL  pLopulsiton pulps 


Cemeralmplecuric:) EMEZ500 (cas culbines 


oa 





an 


(Be 


Litton Industries: Electronic Support Measures 
(ESM) system 

Oto Melara: 76mm caliber gun mount 

Oeicr CONntractors 

Vavid@elrenpries Comeultamea, Engineers 

elec ene VEVeELODMenemuOrpOraeTlon 

Flight Systems Incorporated 

Gaiame tLe Alpesecarch 

Hollandse Signaal Apparaten, Netherlands 

Anton Kaeser Klimatechnik, Hamburg 

Litef Division of Freiburg, W. Germany 

McDonnell Douglas Astronautics 

Oceanics Incorporated 

RSC Industries Incorporated 

Scientific Management Associates 

Spemny Ramd Corporation 

Fechinicaleinaustrial Park 

Vasero Laboratories 

Wheeler Industries, Incorporated 


irmenoduetionmschedudiem(l.S. Ships) 


Fiscal Year 
76 77 78 79 80 81 82 Total 
il il 6 6 6 4 24 


(Note: Commencing with FY-77. the fiscal 


year will begin 1 October) 
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Ca wemploymen t 
The U.S. Navy PHM's are expected to be home- 
ported in Norfolk (Little Creek) and San Diego. 
Z- lheme hG 
The Guided Missile Frigate program is intended to 
build effective escort ships that are smaller and less 
SOstiy than the Current frigates and destroyers. This 
smaller-sized class of ships may then be purchased in 
mareer, more adequate numbers. The Navy plans to build 
SoerrG's. 
a. Mission 
The FFG will conduct offensive ASW operations 
and provide ASW and AAW protection to underway replenish- 
ment groups, amphibious forces, and military and merchant 
shipping. Its AAW capability is provided by the surface- 
to-air Standard missile and the MK92 fire control system. 
The 76mm gun will augment the AAW capability. The Harpoon 
Surface-to-surface missile will provide offensive surface 
eonmat capability. The FFG's will also carry two LAMPS 
Omreht Airborne Muiti-Purpose System) helicopters. 
bi @restecwGilaracteristics 
Displacement - 3400 tons, full load 
Vength = 450 £t. 
Beam = 45 fe. 
Draft, maximum navigation - 23 ft. 
Propulsion - single shaft with controllable 
reversible pitch propeller powered 
by two LM 2500 marine gas turbines 
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Shatter - 405000 
Soecd) -—) 20.5 khomwa,, SUStained 
Enaurance — 43 5uGenautiteal miles at 20 knots 
Crew - l4,0fficgers; 162 enlisted personnel 
Radar - AN/SPS-49 air search 
AN SesoaSoesurtace search 
Broadcast Receiver - AN/SSR-1 UHF SATCOM 
TACAN - AN/SRN- () 
Central IFF - AN/UPX-24 
somar - AN/SOQ-235 PAIR: Tactical Lineaz Array 
Sonar System (TACLASS) 
COMmpGcon vane) — sMioe2 
Fire Control System - MK92 Mod 2 dual channel 
Missile Launcher - MK13 
Missiles - Standard medium range surface-to-air 
Han pOOnmsurhace-LO-SUrtace 
Torpedo Launcher - MK32 triple torpedo tubes 
Torpedo - MK46 
Guns - Close-in-Weapons System (CIWS), 76mm 
Oto Melara 
Helicopters - Two LAMPS 
Manor COneractors 
Bath Iron Works Corporation: FFG Ship system 
construction of lead ship 
General Electric: LM 2500 gas turbines 


Todd Shipyards Corporation: FFG design support 
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Cuner Coneractors 

Gibbs @ Cox, Incorporated 
Harbridge House, Incorporated 

J- J. Henry Compan, 

Rockwell International 

The Singer Company 

Sperry Rand 

oystems Research Corporation 
Vitro Laboratories 

Wivecler indict iics  s neomporated 


a.  <Introduction=senedule 


El SiGe ed © 
Tati 78 79 80 81 82 83 84 85 Total 
1 7 . 11 10 ie 7 56 
(Nowe. sColineneine waren PY-// 2 ethe fiscal year 
will begin 1 October.) 
é-) Emp Lovme mt 
Plans currently call tor FFG*s to be homeported 


in Norfoik, Charleston, Mayport, San Diego, and Pearl Harbor. 


ae: LO=MieeeONeLe Th s—PMPS 1-1 THROUGH 2=—L) (SIMPSON, 12) 
The designs of the PHM and FFG are such that cost, 
manning, and displacement have been minimized as practicable. 
With the reduced manpower situation, the shipboard main- 
tenance efforts will be supplemented by Intermediate Main- 
tenance Activities (IMA's) and depot maintenance facilities. 


Hiese IMA*s will genérally be in the form of destroyer 
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tenders (AD's). Depot maintenance facilities are 
Shipyards. 
The LO-MIX concept will necessitate new maintenance 
and logistic strategies. These include: 
(1) A major shift of shipboard maintenance to 
intermediate levels of maintenance (IMA's} 
(2) Increased utilization of modular replacement 
VicCenOl ene spot repadT 
(3) Short yard periods between modernizations with 
increased dependence on equipment change/replace- 
ment and IMA responsibility for alterations 
and field changes...the progressive overhaul 
GONCEDPEx 
This major shift from shipboard maintenance to inter- 
mediate levels will permit manning of the ships with 
personnel of limited maintenance skills. This allows a 
Gonmeentration of the highly skilled maintenance technicians 
aooard the tenders and in the other maintenance units. 
iitesshipboard personnel will be able to concentrate more 
time, effort, and training toward the operational aspects 
Seetheir missions. Corrective action aboard ship will 
emphasize modular replacement with repair of the module 
to be accomplished by an IMA or depot maintenance 
aetivity . 
Appendix A is a comparison of the manning requirements 
fonecne DEG-l>class shaps and the PFG's (the former 


designation, PF, is used throughout Appendix A). The 
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meme w Glass, Currently operational, is similar to the FFG in 
basic mission and capability. 

The DEG-1 complement is 259 people compared to 176 for 
the FFG. In the high maintenance areas of Deck and Main 
Propulsion, for example, the FFG manning requirements are 


Significantly lower: 


UIs a) FFG 
Deck Bl ey) 
Main Propulsion 42 14 


(See Appendix A for further comparisons.) 

ipe progressive overhaul concept will ancrease the 
G@eerating availability of these ships. This concept has 
the ship and its installed equipment receive overhaul on 
a progressive basis through more frequent but shorter IMA 
miaeeaenot availabilities. This eliminates the current 
mieeemtO LOUur year regular overhauls of three to nine month 
duration wherein the ship and its equipment are overhauled 
at one time and extensive alterations are accomplished. 
hoa ships will be sin a depot for oné vor two months every 
mue@meycars. Instead of the current ship-to-shop-to-ship 
basis of equipment overhaul, the modular equipment will be 
replaced. The removed equipment will be overhauled and/or 
altered and made ready for issue to another ship. Major 
modernizations will be planned for approximately every 
ten years. 

This centralized aspect of maintenance should thus 
emaple the Navyoto realize savings in overall manpoOWer 


and in some spare part inventory requirements. While a 
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somewhat higher range and depth of major components and 
esesemolies will be required to satisfy requirements for 
scheduled changes during IMA and shipyard availabilities, 
many repairables and piece-parts formerly carried as on- 
board spares will only be stocked at IMA's and depot repair 
fee llities. 
i cotdtaple Pools 
The success of such a program will depend heavily 
upon the calculation of rotatable pool requirements and 
their accurate and timely positioning in order to realize 
the economies envisioned while maintaining a high level 
of supply support for maintenance operations. 
ie SicmeuOtatableepoolseare SctOCkKS Of Spares On 
repairable components and assemblies that are established 
for the replacement of removed units which are undergoing 
repair, overhaul, or refurbishment. Within the LO-MIX 
Preoran, two classes of rotatable pools are defined: 
A-POOL: Rotating secondary equipment items to 
support fleet operations between ship- 
yard maintenance occurrences ("unplanned" 
exchanges) 
B-POOL: Major end item pools to satisfy demands 
during progressive overhauls at shipyards 
(‘iplanned" exchanges) 
2. Program Management 
The Chief of Naval Material (CNM) has developed 


a program management plan (Black Ball 4-72) to respond 
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to the requirements of these new strategies. A Project 
Office (PMS-306) has been established in NAVSHIPS to 


execute this program management plan. 


Micwelarter Qiu tiemproject Gelaineates the duties 


ance respONsibilities of the Project Manager: 


"The Project Manager is assigned the respon- 
Sibility to develop, implement, and direct 
alterde ons to the Current Navy maintenance 

and supply systems and to modify the manage- 
ment procedures commensurate with these altera- 
tions, to assure an adequate, integrated 
maintenance and supply system to accommodate 
the new maintenance-limited surface ships." 
Geli om so Uomeha ited: | 
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PS Sane ere ibe PROBLEM 


In order to reap the intended benefits envisioned 
in the LO-MIX program, a distribution system is required 
which will facilitate accurate inventory management and 
forecasting. This system must be capable of being 
Momrnored in order to provide current status of repairables 
Within the pipeline. A method of evaluation and priority 
foecrminatwon within theesystem is requimed. The conplexity 
memene milti-level support network is such that computer 
processing is necessary. To allow for planning flexibility 
in system design changes, the computer program itself must 
be written with a maximum of input routines and a minimum 
of fixed program procedures. This flexibility is necessary 
to allow advance evaluation of force, location or inventory 
eelgpoert changes. Further, the system simulation must be 
Suitable for use in evaluating inventory policy and precce- 


dure costing. 


on 





Lit ay PORES ls 


It is possible within the framework and existing 
directives of the Navy Supply System, with only minor 
changes which are considered both feasible and economically 
justifiable, to design a repairable inventory distribution 
system for the LO-MIX program. This system can provide 
both the actual physical support for these ships as well 
as the information necessary to monitor the status and 
iocation of repairables within the pipeline. Furthermore, 
it is possible to model the system in a sufficiently 
complete and representative format to allow computer 
Simulation for the purpose of inventory policy and program 


operating doctrine evaluation. 
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De E> SesOBsECTIVES 


iiewovemat Ipoh ]eGtiverOn Jthis thesis 15 to provide 
fpe LO-MIX project with a sound usable system for the 
G@estribution of the program’s repairable inventory items. 
Bue to the complexity of the total system, it can be 
viewed as individual parts each of which may be considered 
amon yective within itSseif. Utilizing this approach, the 
objectives can be stated as follows: 

(1) to provide recommended locations for the repairable 
iiwentory Stock; 

(2) to desien a System for the movement of ready-for- 
issue (RFI) items. 

(3) to establish the channels for the movement of not- 
ready-for-issue (NRFI) items. 

(4) to design a monitcring system for RFI and NRFI items 
Gememsure total asset visibility and control at the Inven- 
home COntrol Point (ICP) level. In addition, the data base 
developed from this monitoring information will provide 
pat data for future system operating policies; 

(S) to model the system in a computer programable and 
Blericiecntly accurate manner to permit its use as a deci- 
eron making tool for present and future system operating 
peltecies. This model will initially use projected data 
which should be replaced by actual program data as the 
data base from the monitoring syStem increases. The 


problems to be addressed by this model include inventory 
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level determinations, repair policies, facility locations, 
Paocurement policies, and Shipping and handiing policies. 
As can be seen from the above elements, the total 
system is designed to not only provide a means of distri- 
buting the items but also incorporates this capability to 
monitor and control as well as aid in decision making. 
These features are considered essential elements of a com- 


plete distribution system. 





Vee etoCUSo 1 ON 


fee DISTRIBUTION SYSTEM 
i Dedicated Vs InGerraved. oy stom 

The designs of the PHM/FFG ships are severely 
constrained in terms of cost, manning and displacement. 
mies LO-MiX concept is based on the ability of the shore 
ereaplashed forces to logistically support and maintain 
Mitte w Maintenance criteria, 

One primary area of concern can be identified 
entirely within the area of HI-Value, Repairable asset 
iimecement directly related to the ability of the supply 
and maintenance facilities to reduce operational supply 
deficiencies and maintain fleet operational readiness. 
inmenc past few years the growth in modular design of 
modern weapon systems, based on the cost savings associated 
with decreased manning requirements for maintenance, has 
resulted in an increased requirement for repair of system 
Mesers at the depot level. In this regard, the LO-MIX 
concept is dependent upon the maintenance, distribution and 
management policies afforded this repairable material. 

Tesachieve the LO-MIX goals, a totally dedicated 
supply system somewhat similar to that presently being 
utilized in the Fleet Ballistic Missile Submarine (FBM) 
program might well be thought necessary. A totally dedi- 
Gabead supply System is extremely costly. Further, it 


involves the totally committed efforts of many military 
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supply oriented personnel and civilian Contract Item 
Managers (CIM) in conjunction with a sophisticated com- 
puberized reporting and monitoring system. 

ine=rDre syStemauriii1zes the Naval Supply Center, 
Charleston, South Carolina as a primary management and 
stock point. Aithough stocking assets common to other 
weapon system programs, NSC Charleston is the major stock 
point for FBM assets and most of the management philoso- 
phies/policies and computerized programs are FBM oriented. 
Pwo, Ene Special Projects Office, Washington, D.C. (SPO) 
and two monitoring commands at Polaris Missile Office, 
Atlantic and Pacific (PMOLANT/PMOPAC) are entirely dedi- 
eed to the FBM program, 

Specialized personnel and programs are used to 
monitor and control the FBM repairable assets. For example, 
McLaughlin Research Corporation is under contract to the 
ppeeial Projects Offiee, Washington, D.C. (SPO) to monitor 
the numerous assets available at various locations in 
Ready For Issue (RFI)/Not Ready For Issue (NRFI) conditions. 
ies 1ntOrmation is available on a daily basis for supply 
support decisions. The Repair Induction Codes (RIC) are 
reviewed as required to ensure asset availability and, in 
many instances, message inductions and changes to the 
Master Repairables List (MRL) are initiated. Here again, 
the totally dedicated supply system is quite evident and 
costly. The FBM Master Repairables List, for example, 


is produced solely for this program by VITRO, Inc., and 
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is promulgated/reproduced in accordance with Special 
Emoyeets Ofice Instruction 4423.39C. The Naval Supply 
Center, Charleston, South Carolina, in conjunction with 
McLaughlin Research Corporation, conducts an annual 
fmeeoncil1lation to purify the "A" and "M" condition assets. 
"A" and "M' condition assets are defined as follows: 

"A™ condition - New, used, repaired or reconditioned 
material that is serviceable and 
issuable to all customers without 
limitation or restriction. 

"M'' condition - Material identified on inventory 
control records but which has been 
turned over to a maintenance 
facil iyaon COntméactor to be repaired: 

ito type of reconciliation is peculiar to the FBM com- 
munity, and is not conducted by Inventory Managers for any 
other Weapon System programs in anything like the same 
intensity and scope of review. 

With the advent of the new Polaris, Poseidon Material 
Manacement System (PPMMS) total assets are completely 
visible from the primary support arena down through the 
FBM Tender level. This type of dedicated support and 
@epailed asset visibility 1S presently not available to 
the surface Navy. A totally dedicated system such as this 
Hends itself entirely to the FBM program because the assets 


being managed are peculiar to that weapon system alone. 
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The above described supply support system would, 
eecourse, be the Optimum means of support for all new 
weapon syStems and weapon systems platforms that may be 
miexoduced in the future. But the military cannot afford 
pwem a dedicated supply effort to support all of its major 
Beoerams as has been atforded to the FBM program. In 
meme rrG program, eighty five percent of the rotatable 
pool items are common to existing surface programs and are 
not peculiar to the PHM/FFG ships. Also, unlike the FBM 
programs, these items are not unique in their weapon 
system/platform application. Consequently, duplication 
of assets, reports and distribution channels would be 
minerent in a totally dedicated system thus violating 
the Naval Supply Systems Command (NAVSUP) and the Defense 
Supply Agency (DSA) attempts to centralize and control 
common assets. In addition, the location of the PHM/FFG 
Ships are not as centralized as the FBM submarines and the 
operating schedules differ greatly. 

The LO-MIX system provides the opportunity to com- 
bine the latest weapon system technology within the con- 
Seewints Of the present supply support system. It must be 
remembered that the modular replacement concept within the 
LO-MIX program is dependent upon the assets available from 
Memalr tacilities other than at the shipboard level. This 
Mmecgram must rely entirely on the success of its distribu- 
tion and rework network. It is all important that this net- 


monk be designed such that the distribution system efficiently 
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supports the program, and that rework/repair facilities 
mae developed to enhance the success of the overhauling/ 
reporting/monitoring system such that required assets are 
always available for complete operational readiness. 

wee WesSicnaeedeeverhauieroint (DOP) 

Dilenequired overhaul actwvons on Not Ready (For 
Issue (NRFI) carcasses will be performed on the West Coast. 
(PMS306/NPGS Conference S$ April 75) Therefore the follow- 
ing numerical assumptions regarding carcass overhaul 
facilities were made based on data from PMS 306: 

eos Or al Ieiieewall be overhauiledeat tire 
ReWoulerractiTty.= bone beach, “Cabitornias 
{GAGI Study dtdes0 Aug 75). 

- 35% of all NRFI will be overhauled at NAVELEX 
S.W. Division and other West Coast rework 
activities: 

oe inventor acontroleRoimt (ICP) 

Tie writary Inventory Comemewe Point formal dl sLO=MI 
rotatable pool assets will be the Ships Parts Control 
Center (SPEG@)% Mechanmesbureg, PAS (NAVGHIPS PMP, 3.1) 
ittmeme event other ICP's are identified, the system as 
designed, will be compatible and useable. 

4, Distribution Network 

The LO-MIX concept is based upon two entirely new 
maintenance concepts: (1) reduced maintenance manning 
levels and (2) extended overhaul cycles. This new concept 


Mequires : 


ao 





(a) shift from shipboard maintenance to other 
maintenance echelons (IMA §& DOP) 

(b) module and equipment replacement as required 
between overhauls 

(Cc) progmessiveteveniauls =Gpermodic significamt 
mvaelability periods e.g., 00 days every 2 years with 
faeextended modernization cycle of 10 years. 

Tievdew ron the above criteria, it 18 Evident that 
functions (a) and (b) are of the greatest importance since 
they reflect the unplanned maintenance required to meet 
Mremenalilengce of the present day tempc of operations. The 
logistic support system/network must be so designed to 
Saeecry these urgent requirements. The thindyeconcept, 
funetion (c}), 1s also important, but depends on planned 
@eaeks Prepositioned to meet predetermined overhaul and 
omeunizacion cycles. The distribution system utilized 
in this program must be capable of providing responsive 
supply support for these costly/repairable items as 
heduersitioned within the present Uniform Materiel Movement 
and Issue Priority System. (OPNAV Inst 4614.1D) 

To achieve this goal, the following optimum distri- 
bution network has been developed from information provided 
ieeeene PHM/FFG Project Office (PMS-306) as to PHM, FFG, IMA, 
SRF, and DOP predetermined locations. 

a. Primary Stock. Point (PSP) 

(1) Doeation. @ifany factors affect the location 


Seecic Primary Steck Points (PSP) for primary support orf 
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the LO-MIX ships. After analysis NSC San Diego (PSP-West) 
and NSC Norfolk (PSP-East) were selected. This decision 
was based on the following evaluation criteria: 

(a) better accessability to all forms of 
transportation modes (government and commercial) as well 
as transcontinental and overseas network entry. 

(b) mechanized transaction item reporting 
System to ICP/IM. 

(c) availability of personnel/equipment/ 
Storage space with minimum investment. 

(d) close proximity of Designated Overhaul 
Peamcs (PSP-West only). 

(e) available overseas communication network. 

(Zo hoSpon stp ees Ines yrinary Sto ek. 
Points would be responsible for: 

(a) receiving and storing the bulk of the 
RFI assets. These assets would be available for distri- 
Putten to the I[MA*s, FMAG's, SRF's and NSY's as required 
to support fleet operations between shipyard progressive 
Meeeenance occurrences (A-POOL items), resupply of 
secondary stock points, and to satisfy demands for 
planned usage during Progressive overhauls at shipyards 
(B-POOL items). All requirements for B-POOL items should 
memsuUpplied by the PSP's. 

(b) packaging, shipping and monitoring of all 


overseas and domestic shipments for RFI material. 
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(c) receiving, stocking and transshipping 
Meme Carcasses £0 the appropriate DOP for overhaul. It 
is assumed that repair inductions will be made on the 
following basis: 

individual inductions----items that are 

transshipped directly to the DOP for over- 

haul and not stocked at the PSP in a NRFI 

CONGietoOn dey tOuthe —emrttcCatitVy or SyStem 

Socks 

bavehmincuectloOna- == lbelisstaateare: Shipped 

to the PSP*s to be stored in a NRFI con- 

CTeVOnwUntlVediiant lity shipment) tor thie DOP 

PS eaucnorizedsoymene inventory Manager. 

(d) issuance of transaction item reports to 
the appropriate ICP/IM for inventory management control 
on all assets received and shipped, both RFI and NRFI. 
Transaction Item Reporting (TIR) is the Uniform Inventory 
Control Program (UICP) operation that updates and maintains 
Inventory Control Records by processing transactions 
mmrttced by stock points or ICP's. 

Althoeweh not considered a primary stock 
momme, NSC Oakland will also assume the responsibilities 
delineated in paragraphs (b), (c) and (d) above. This 
menecept will be discussed later in this section. 

Dae oeCCondary SLOCK 2ount 
Secondary stock points will be required to 


provide primary support for all Issue Group I and II 





requisitions. Minimum levels of RFI assets should be 
pPrepositioned at NSC Oakland, NSC Charleston, NSC Mayport, 
NSC Pearl Harbor and NSD Subic Bay. Consequently, primary 
Support will be availabie in all PHM/FFG homeports as well 
as the major overseas bases. This NSD/NSC stock will only 
memused £6 fill Issue Group I and II requisitions. {Black 
pale 4-72, Section II1). 

SRF/NSY's will only stock RFI assets to meet 
planned overhaul requirements and should not be considered 
as secondary stock points. Due to the limited storage 
Space available and primary maintenance responsibilities, 
the IMA's will not be utilized as secondary stock points. 

Picurce” (l)@iretmesents sie pranary and 
secondary stock point locations as discussed above. 

Ce sehannel Ot Distr i put von 

The distribution network to be utilized in 
conjunction with the primary and secondary stock point 
Somecnt 1S Of critical importance in sustaining the LO-MIX 
concept. The overall system has been subdivided to depict 
the exact flow of materials associated with each type of 
Gfaestribution situation. 

ClimReddy roiwlssue Iieomonotel w COCK ms ede 
For Issue (RFI) assets are normally obtained via the 
following methods: (a) Initial Provisioning (b) Repair 
and (c) Follow-on Procurements. 

Although RFI assets may be introduced into 


the supply system by these three methods, the first point 





PRIMARY/SFCONDARY STOCK POINT LOCATIONS 


4 A 
NSC } per : 


oe .Oakland **° CONUS +: NSC ,Norfolk. 

| NSC Ne | FNSC ,Cner jes ton 
eNSC San DA CEO ene HSC Mayport 
Subic » ; 


frtd 
NY 


* Primary Stock Point (PSP) 
eeoeconcary stock Point 


FIGURE 1 
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pu receipt of RFI material is the Primary Stock Point 
(PSP). The PSP should always be the initial receiving 

and storage point unless, because of urgency, an asset is 
diverted to another location by the ICP/IM. This is a 
ewontivicant point, Sine€esthe PSP is capable of trans- 
Meton lem reporting the receipt of all RFI (A-condition) 
material thus enabling the ICP/IM to have total RFI con- 
dition asset visibility. Consequently, all new assets 

eue totally visible to the ICP/IM at two distinct primary 
Seeck points as represented in figure (2). 

Restocking of the secondary stock points 
mage be accomplished under the "PUSH" item concept. Under 
this concept no action is required by the secondary stock 
points as the ICP/IM monitors all receipts/issues and takes 
Miemnecessary actions to maintain predetermined inventory 
Macs §«6llnventory Managers will continue to review the 
repairable asset inventories at the various secondary stock 
points and authorize direct shipment (Push) from available 


sources, usually the PSP's,as required. 


9 | 


(Zo Requmsitions For ‘Ready Por issue. seveniale 


momin any other logistic support system, the LO-MIX distri- 
bution network must be capable of responding to urgent, 
Meoe Group | and I], requirements as well as normal 
re-stockage objectives to fill allowances and meet scheduled 
overhaul cycles. Consequently, two complete distribution 
systems must be available to respond to both the planned 


anes rmmlediate requirements. 
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READY FOP _TSSUF ASSFTS INTO SYSTRM STOCK 


=. «+ 





INVENTORY 


C; ON TR Oi, ee Of ee 
POT! 
POTNT a | 






‘ 
h 
‘ 


— | ee 
COMMERCIAL NAVY 
DOP Bove 





PROCUREMENT 





2 ee alla ay 


PPIMWARY 
—-— SG Kk 
PEO Mik 






RFT MATERIAJ. FLOW OS sete aan 
BO VON UII 0 1) SUI GF UME Nea 
MATERIAL SHIPMENT DATA ——- == <3 


Geil 2 


46 





The primary/secondary stock point concept 
provides support to all PHM/FFG's while in home-port. 
iiemectOre,—ships in home-ports will submit Issue Group I 
ape Il] requasitions to the applicable primary/secondary 
peock pOint for issue. If the required part is not avail- 
file trom this source, the stock point will pass the 
mequisition to the ICP/IM who will either satisfy the 
requirement from assets available at other sources or 
Seepedite repair, as appropriate. 

Deployed ships will utilize the new Defense 
Automatic Addressing System (DAAS) procedures as outlined 
in the Naval Supply Systems Command (NAVSUP) Instruction 
4440.152B and NAVSUP Publication 485 for all priority 01-08 
requisitions. The Defense Automatic Addressing System 
receives electronic messages from authorized subscribers, 
processes them by keying on the Routing Identifier and 
thansmits the logistic transaction through the Automatic 
Digital Network (AUTODIN) to the appropriate supply point. 
Appropriate DAAS supply points should be located at NSC 
Norfolk on the East Coast and NSC Oakland on the West Coast. 
These two supply centers performed a similar function prior 
to the implementation of DAAS and have the required re- 
sources available as well as access to Military Airlift 
Command (MAC) overseas transportation terminals located at 
mRorrolk, Virginia and Travis AFB. Requisitions that cannot 
be filled at NSC Norfolk/NSC Oakland as appropriate, will 


bemmeesed to the ICP7 IM for supply action. 
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el icootlicGGOuD ell enemas tETOns wall be 
submitted directly to the East/West Coast Primary Stock 
Point as applicable. These requisitions are usually sub- 
mitted by mail but the DAAS system can be utilized in 
memote locations. Issue Group III requisitions will be 
mmieked from existing stocks at the PSP's, as available, 
or backordered against future assets undergoing repair. 

Gye toOe Ready slromeiscUcrCareass, lUunm=In ie 
most important source of information regarding repairabie 
asset turn-in is the Master Repairable Item List (MRIL). 
The MRIL is used by the operating forces and shore 
demrvities to simplify identification and expedite move- 
ment of items to be repaired for reissue. Published by the 
beet Material Support Office (FMSO) on a bimonthly basis, 
EiemrinRtlL, NAVSUP Publication 4107-N, provides information 
memene Ship that must be utmlized 1f the canecass is to 
ieawememe repair eyele circuit suecessfully. 

incre aremthree bast@mecet 1OlnSmimecach 
edition of the MRIL: 

Patel -lastine ob eleemo. his: Section 
contains National Stock Numbers (NSN) and National Item 
Identification Numbers (NIIN) or Activity Control Numbers 
(ACN) of repairable items, along with the information 
mequired to make turn-in determinations. Items in this 
ecctlon areslisted@an NIIN or ACN sequence. This section 
suppmes the information associated with the turn-in of 


mireisses, It tellsethe end user 1f a turn-in 1s required, 
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where to turn the carcass in and what Movement Priority 
Designator (MPD) to assign for shipping purposes. 

Roel eee teNumber=Cross Reterence 
bteting: This section™provides the user the means to 
itemulrty the carcass to a proper National Item Identifi- 
cation Number (NIIN) or Activity Control Number (ACN) 
Mmeqiizing the manufacturer's part number and Federal 
supply Code. 

Poti nmin ee lrorma & LOM aslie 
last section provides all applicable shipping information 
Mmetuding shipping codes, addresses, special instructions 
and Unit Identification Codes/Federal Supply Codes for 
femmtacturers (FSCM) to ensure that the carcass is shipped 
to the proper overhaul point or holding activity. 

Eighty-five percent of PHM/FFG program 
Peotatable pool items are common to existing programs, 
mm@eretore, the authors domot consider it necessary that 
a special MRIL be published for the PHM/FFG program. 
Reamer, the Special Material Identification Code (SMIC) and 
Nemes section of Part I to the MRIL should be utilized 
to identify and specify any special handling requirements 
aecociated with this program. Consequently, shipping codes, 
movement priority designators and special information can 
be readily identified for PHM/FFG type ships. An example 
utilizing this concept in conjunction with the monitoring 


system is contained in part D of this section. 
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Dializgung the MRIL, the carcass is 
semavered to the nearest turn-in activity (IMA, NSC, NSY, 
Pee fOr EUrther transfer to the holding activity. The 
Secat1on of the Woldine activity identified in the MRIL 
mamcrenendent upon the repair facility and Movement Priority 
Designator (MPD) assigned by the ICP/IM. In consonance 
with present Naval Supply Systems Command policy, all 
LO-MIX Not Ready For Issue (NRFI) carcasses will be turned 


ineas tollows: 


Overhaul/Rework Facility MPD Holding Activity 
NSY, Long Beach 03/06 NSC Long Beach Annex 
NAveeeX S.W. Division 03/06 NSC, San Diego 

NSY Long Beach 13 NSCewNOttO; k (hasteGoasd, 


NSC, Oakland (West Coast) 


NAVELEX SW. Division eS NSC] Nortolk (East Coast) 
No€, Oakland “(West Codset) 


Depmoned units will follow the Same sproce— 
dures as specified above but may also utilize the deployed 


Seems a transshipment activity. 


B. TRANSPORTATION 
| ie General 
iicwEnansuOrt ato systems eOune Utilized inscony;une. 
eEomewith the distribution network must be a coordinated 
system which will permit the expeditious processing of 
Critical items while at the same time support the routine 
empply/non-critical items. The distribution network has 


been designed such that all Primary and Secondary stock 
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Peints (except overseas) have access to both premium 
and over-the-road transportation services. 
Zeepkeady For issue 

The method of transportation employed for the 
moment of Ready For Issue material to £111 requisitions 
will depend on the Priority Designator and the Required 
Delivery Date cited on the requisition. The determination 
of the method or mode of transportation is the responsi- 
Miz ty Of the shipping officer and transportation control 
Oerreers at the various stock points. They will normally 
employ the most economical mode consistent with the urgency 
to meet the Uniform Materiel Movement and Issue Priority 
System (UMMIPS) time frames; high speed transportation to 
Pemuetiaized for material in Priority Designator range 01 
through 08. (OPNAV Inst. 4614.1D) Ocean transport may be 
timmeized, if desired,to resupply overseas stock points 
when it is determined that the on-hand quantity is suffi- 
Ci1ent to satisfy estimated future requirements until the 
M@ewestOck arrives. 

3. Not Ready For Issue 

Not Ready For Issue retrograde shipments will be 
based on the Movement Priority Designator (MPD) assigned 
Byeehe Inventory Control Point (ICP) as promulgated via 
meee Master Repairables Item List (MRIL). The ICP, based 
on the asset position of the particular item, will assign 
MPD 03 and 06 for the movement of items that are considered 


Cuetec! anaeror whieh expedited return 15 essential to 
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meet repair induction schedules. MPD 13 will be used to 
Ship NRFI carcasses to the holding activity at NSC, Oakland 
and NSC, Norfolk. MPD 03 and 06 will be afforded premium 
transportation while MPD 13 will utilize the lower cost 
Seyer-the-road mode. 

4. Military Transportation Resources 

fieailost all vCasScs eerancportation SUPDOTtEEOL tite 
LO-MIX program should be supplied by the three DOD Single 
Managers of Transportation; Military Airlift Command (MAC), 
Military Sealift Command (MSC), and Military Traffic Manage- 
ment Command (MTMC) plus the Navy QUICKTRANS assets. 

Cece provides CcOMiOne@tsSe © tant bidet “SOR 16es io x 
all components of DOD between points in the United States 
and overseas areas. Also, MAC is the contracting agency 
pomeeme airlift segment of QUICKTRANS (the Navy's contract 
@eeeo airlitt/truck service). QUICKTRANS provides service 
for Navy cargo moving between points of manufacture, over- 
haul and consumption within CONUS, and delivery of other 
air eligible cargo between points of generation and MAC 
aerial ports of embarkation (APOE) for movement overseas. 
GeeouP Publication 441, 19-14 and 19-19} 

b. MSC provides ocean transportation for DOD as 
well as other defense related services. (NAVSUP Publica- 
tion 441, 19-13) 

c. MTMC provides traffic management for the move- 
ment of all CONUS military freight tonnage and arranges for 


the truck service over QUICKTRANS motor routes in addition 





to a myriad of other DOD traffic management services. 
miuavoUP Publication 441, 19-2, 19-4, 19-9 and 19-10) 

Mewes tice belietvoOL the authors that these esta- 
blished military systems should be utilized to the maximum 
extent since they offer the best coordinated system for 
the movement of the LO-MIX repairable items. The system 
pepears to be more than adequate for the purpose of repair- 
ables movement and deviations are generally costly and hard 
mom yuSstify. 

S. Transportation System Alternatives/Improvements 

The coordinated system for the shipment of Not 
Ready For Issue repairables uses premium transportation 
@Momene greatest extent except for MPD 13. {it is considered 
more feasible and more economical in the long run to use 
Peemium transportation, MAC for out-of-CONUS movement and 
QUICKTRANS for movement within CONUS, to ship all NRFI 
retrograde material. 

The primary rationale for this decision lies in the 
relatively high new procurement costs of the repairable 
items in the rotatable pool. The transportation/inventory 
tradeoff is a critical point when deciding on management 
policies associated with these high value items. Prior 
research indicates that premium transportation costs are 
often more than offset by the ability to maintain lower 
miventories of high cost items. (United Research Inc., 
5-8) The repairables simulation model and the transporta- 


Eilon data presented in a later section 1s particularly 
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well suited to explore these considerations and should be 
Heavlazed ain the decision analysis problem. 

Sii@meenhiin-transiieseimes Ccanvalse reduce overall 
repair turn-around-times thereby negating the requirement 
to maintain huge dollar inventory investments. In this 
regard, even small improvements in the management of the 
system could impart substantial savings. (Hamilton, 1971, 
>) 

Other transportation improvements are also possible. 
Eomeexample, in the area of handling, Port Hold Times 
(PHT) can be reduced (the Port Hold Time is the time that 
aeeant waits at the terminal from the delivery by consignor 
to loading aboard the vehicle for carriage to its destina- 
tion). Also, additional flight or feeder truck routes can 
be added to existing scheduled routes. 

The personnel responsible for the LO-MIX Transporta- 
tion Monitoring/Expediting System will be the strategic 
element in bringing about this type of improvement. Once 
Ehey have viewed the actual operation, they will be able 
to detect inefficiencies and recommend worthwhile and 
valuable improvements. They will be in a position to 
observe shipment/transshipment backlogs at the various 


Metaivities and make recommendations to NAVSUP. 


C. REPAIRABLE ASSET MANAGEMENT PROGRAM 
in. VGeneral 
In the past several years, highly sophisticated 


and very expensive weapon system/platforms have entered 
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me military invenzory. One of the central challenges in 
this new environment is that of managing the many high-cost 
repairable components and assembiies on which these new 
weapon systems rely. Many of these repairable items are 

So costly and complex that new management strategies must 
Pemeotmulated to ensure optimum utilization of all assets 
in an environment of limited resources and funding 
Gemstraints. 

In recognition of this need for improved and more 
intensive management of repairable items within all echelons 
of the Navy, the Naval Supply Systems Command is developing 
the IRAM (Improved Repairable Asset Management) Program. 
Various elements of the new program will be phased-in 
during Fiscal Year 1975 through 1979 with full implementa- 
Coonmoy FY i980. 

ie SI RAMe preg rane witreconsts:. Of elree Naor 
elements: (Proposed NAVSUP Inst. 4440 dtd 13 Mar 75) 

(a) Closed Loop Aeronautical Program (CLAMP) ---- 
appaescabie to a small but significant fraction of aviation- 
Memated repalrables uséd on first-line aircraft and support 
SySreems. 

(b) Fleet Intensified Repairables Management 
(FIRM)----applicable to a wide range of shipboard weapon 
systems and to selected repairables within them. 

(c) The Repairables Program System Improvements---- 
applicable to all depot-level repairable items. Projected 


improvements are: (1) improved repairables management 
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program at mechanized aviation retail activities (2) serial 
number management (3) better visibility and control of 
commercially repaired items (4) revised asset and status 
reporting system (5) mechanizec master repairable item 
list at large automated activities (6) improved repair 
requirements determination model (7) improved procurement 
requirements determination model (8) improvements to stock 
point repair support programs (9) mechanized repair 
scheduling at organic repair facilities (10) development 
Seecrepair cycle time goals for better management of the 
depot-level repair process (11) repairable assistance 
mroups (12) more efficient repairavles management system 
(13) provide written procedures for non-automated activities. 

(Note: The FBM Mechanized Repairables Management 
Program presently in operation at NSC Charleston is also 
included in the overall IRAM program. The particulars 
of IRAM and FIRM have not been promulgated to date, however, 
it is assumed that the FBM repairables program will be 
included as a subset of element b (FIRM).) 

It is anticipated that numerous benefits will be 
derived from the IRAM program upon full implementation. 
Although not all inclusive, benefits will result from the 


following four types of action: 


a. Increase Of repairable item return rates. This 
@etion hase@thmee effects: (1) reduces the requirement for 
Procurement of New material; (2) increases the require- 


ment for depot repair of returned carcasses; (3) changes 
inventory levels, safety levels and leadtime requirements. 
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b. Reduction of allowance asset levels by using 
new allowance computation techniques will lead to a one- 
time reduction in customer levels and new unit procurements. 

c. Reduction in turn-around time (TAT) which 
fmesultS in one-time savings in the repair pipeline stocks 
and safety stock. 

d. Reduction of time to ship replacement Ready For 
Issue (RFI) from warehouse to customer, resulting in 
reduced order and shipping times. 

As mentioned in Section I, the LO-MIX ships, PHM/ 
FFG, will utilize modular replacement for corrective main- 
memanmee at the shipboard level with repair of failed units 
at the depot level. This replace/repair technique is an 
Miepertant part of the overall LO-MIX concept and intensive 
management techniques will be required for all rotatable 
peal, items. 

2. LO-MIX Repairable Asset Management (LO-RAM) 

As stated above, the Naval Supply Systems Command 
(NAVSUP) has recognized the need for a more intensified 
repairable management program and has directed the develop- 
ment and implementation of the Improved Repairable Asset 
Management (IRAM) program. Due to the importance of the 
rotatable pool items to the LO-MIX program and their 
HiValue/Repairable nature, these assets qualify for inten- 
Sive management and therefore should be included in the 


new IRAM program. 
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ipesdecrsion te pe mMadee 1S, “where to include the 
fo MIx items within the IRAM program?" As stated in 
paragraph 1 of this section, the IRAM program will consist 
@reehree major elements: (1) CLAMP (2) FIRM and (3) System 
improvements. The CLAMP portion is presently applicable 
to a small number of high value aviation repairable com- 
ponents with plans for expansion in the FY75-76 time frame 
amiest® its success. The CLAMP program is directly asso- 
Ciated with aviation material managed by the Aviation Supply 
Sremece (ASO) utilizing Naval Air Rework Facilities as 
rework/overhaul activities. On the other hand, the second 
element, FIRM, is directly applicable to shipboard components 
managed by the Ships Parts Control Center (SPCC) and re- 
pemeea primarily (some Civilian overhaul racilities are uti- 
ilmezeag) at two distinct overhaul facilities; NSY Long Beach 
fmanance, Hull, Mechanical & Electrical) and NAVELEX S.W. 
iireicion (Ekectronic). The asset management techniques 
applicable to the shipboard repairable components are pre- 
sently under review by NAVSUP, and it is envisioned that 
new intensive asset management techniques will be 
forthcoming. 

Element number three, Repairables Program System 
Improvements, is designed to introduce new and innovative 
management techniques to the entire repairable management 
arena. Many of the projected improvement areas as stated 
mimeparacrapn l(c) of this section have already ™been 
mssiened to action codes within NAVSUP, ASO, SPCC, FMSO and 


related stock points for investigation and recommendations. 
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In some instances, specific action has already 
Peem initiated; for example, the projected improvement, 
“provide repairable assistance groups at key turn-in points" 
(item c(11)) has been implemented. To date, Fleet Repair- 
ables Assistance Agents (FRAA) have been placed at NSC 
san Diego, NSC Oakland, NSC Pearl Harbor, NSD Subic Bay, 
NeeeNorfolk, NSC Charleston, NSC Mayport and in the 
Me@terranean area. Although specific duties have not yet 
been totally developed for the FRAA's, (recommendations to 
follow in Section D), their main objective is to work with 
local stock points and fleet units to assist in coordinating 
mme expeditious and proper return of Not Ready For Issue 
Repairables. Another improvement., the Inventory Control 
Fommt (ICP) Repairables Management Monitoring System (Program 
B05) is in the final development stage at FMSO which will 
emote the ICP to (1) monitor repairabie item turn-ins, 
fomeollow-up on overdue or missing carcasses, (3) generate 
@areass return and retrograde data, and (4) measure ship 
PuemaelLivity performance relative to established repairables 
management procedures. 

The decision to be made is not an easy one. To 
complicate matters, presently, a complete list of National 
Item Identification Numbers (NIIN) for all rotatable pool 
items applicable to the PHM/FFG program is not available. 
Further, it can not be determined at this time what percent- 
age of the total assets of each common item (items not 


peculiar to the LO-MIX ships but also used in other programs) 
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will be required to support the LO-MIX ships. (PMS 306/NPGS 
memxerence 9 Apr 7/5) This data would be used to identify 
Specific items that qualify for management under element 

b (FIRM) of the IRAM program. 

Because of the™important rolemet reparrable eon 
momencs in the LO-MIX concept, the uncertainties described 
above, and the commonality of ICP, shipboard equipments 
and repair/overhaul activities, all LO-MIX rotatable pool 
assets should be managed as a sub-set of FIRM and be referred 
to as LO-RAMS (LO-MIX Repairable Asset Management System). 
Uimiazing this sub-system concept, the LO-RAMS will benefit 
from any intensified management techniques implemented under 
miter IRM concept and at the same time, reap the rewards of 
any new and innovative system improvements realized from the 
third element, repairables program system improvements, of 
IRAM. 

Additional resources should be made available to 
SPCC to manage the entire range of LO-MIX items, although 
the majority of items initially will be common to existing 
programs, under LO-RAMS. When more information is avail- 
able and uncertainties resolved, an alternate solution 
May be to manage within FIRM those items meeting selection 
criteria and to manage the residual items under LO-RAMS. 
ies transition should not be difficult since only one 
Inventory Control Point is involved. Item managers will 
meee and liar with in-house procedures and reporting 


sionnge!s will remain constant. 
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D. MANAGEMENT INFORMATION SYSTEM 
lit eeGenc ra | 

The success of any new program is primarily dependent 
upon timely feedback to managerial personnel to evaluate the 
performance of the system and to capture valuable information 
iieaudit trails and as a basis for future decisions. This 
Basic managerial philosophy is especially critical in the 
repairables management area. 

Weapon systems on ships and aircraft are constantly 
iMereasing in sophistication, with the result that modular 
wemlacement 1S a necessity to maintain operational readiness. 
Miers iS particularly true for the PHM/FFG ships where the 
modular replacement or LO-MIX concept will be used exten- 
Seveoly, Of primary concern Se ther face thaushepad cammeec 
Hoawertal represents an extremely high investment of Navy 
Gobbars in proportion to the total value of the Navy’s 
mimemtory. Ihis large investment is due to the high cost 
of the individual items, which run into thousands of 
@ollars per Jine item. 

Becausemindivrdual Cost per line 1Ctemsis@or majcr 
Significance, the Navy cannot afford to be extravagant by 
maintaining high inventory levels to meet anticipated 
demands. Rather, it is more commonplace to find the 
inventory level low for many of these high priced items 
with the inventory manager resorting to repair vice procure 
decisions. Due to the resulting short supply situation, 


inventory managers are forced to devote maximum attention 
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moethe issues, carcass availability and repair aspects 
associated with the repairable assets. In this regard, 

it follows that a mechanized Management Information System 
@Onmonitor receipts, repairs, carcass turn-ins and issues 
1s a necessary tool for providing the information required 
to manage these numerous expensive/critical repairable 
meets. Only in this manner will total asset visibility 
mecome a reality. 

The Management Information System in the LO-MIX 
Repairable Asset Management System (LO-RAMS) must be 
eompatible with all segments of the overall IRAM program. 
This system must not duplicate the resources/responsibili- 
ties of the new repairable management system but should 
complement the system by providing additional information 
aiammersonnel to manage the LO-MIX items within the frame- 
Womrmeeot the TRAM regulations. The following system has 
beén designed to accomplish this objective although it 
realized that some of the concepts/recommendations presented 
here may be considered too expensive or not feasible at 
the present time. The ultimate een oS bemer FO eile 
Mipeementation authority. 

Z. Not Ready For Issue (NRFI) Carcass Monitoring 
an Sicentindeat 10n 
(1) Master Repairables Item List (MRIL). The 
Master Repairable Item List (MRIL) will be used to identify 
LO-MIX repairable items and provide shipping instructions/ 


addresses to complete all turn-in transactions. The notes 
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B-er10n in Part I of the MRIL will be utilized to identify 
LO-RAMS managed items. This can be accomplished by printing 
mre RAMS: Or '"PHM/FFG" in the notes section (card columns 
45-70). All ships/stations should be notified by Fleet 
Material Support Office Notice of the forthcoming change 

to include the LO-MIX repairable items in the MRIL and the 
Notice should also include a brief explanation of the 
acronyms. Figure (3) depicts a sample page of the MRIL 

with notes. 

In addition to the above, a Special 
Material Identification Code (SMIC) can be assigned to the 
LO-MIX items and included in the MRIL information. This 
eiotecode 15 used to identify items with their appropriate 
Meapons system or identify them as special material. Hither 
or both of the above recommendations should be sufficient 
to identify the LO-MIX items within the MRIL. 

A third alternative is to assign special 
fous @ty Control Numbers (ACN"s) to all of the LO-MIX items 
EOommpoesitive identification. However, this alternative 
Heenot recommended since it may lead to confusion in the 
cross referencing of ACN to National Item Identification 
Number (NIIN) and economies in procurement and quantity 
Memeair inductions may be foregone. Also, duplication of 
resources will be required and inefficiences would result 
from reviewing the ACN's and FIIN's separately. 

(2) Mechanized Master Repairables Item List 


(Mechanized MRIL). A Mechanized MRIL program should be 
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developed by FMSO to be automated within the Uniform 
Pucomated Data Processing System (UADPS) for Stock Points. 
ios Mechanized MRIL will be used to (1) verify shipping 
information (2) prepare shipping documents and (3) initiate 
Mies fOr the "first point'’ receipt and shipment of the 
NRFI carcass (this procedure is discussed later in this 
Seeron). The program should be maintained on the Master 
Stock Item Record (MSIR) to provide Proof of Shipment and 
meoore ot Receipt information for future audit trails when 
shipping documents and TIR's are generated. 

DelUGn ine (hesponstbllitiesy, Documentation) 

ice firseephasce ile CNeuNonl tOmInens) auch, 

involves the exchange of the NRFI "F'' Condition carcass 
fomeam RFE *'A'™ Condition replacement unit. The requisition 
Eomeoe repairable item must contain an Advice Code to advise 
the Inventory Control Point (ICP) the reason why the item 
imeecauired and if a turn-in will be generated. If a 
fiedeiecarcass 1S available for turn-in, Advice Code 5G will 
be annotated in card columns 65 and 66 of the requisition, 
DD Form 1348. The following Rater Codes are applicable 


fomm@epairable items: (SPCC Inst. 4440.432, 3-2) 


Columns 
65 66 
5 A Replaceiient Certitication. Requested iatem 15 


required to replace a mandatory turn-in repairable 
which has been surveyed as missing or obviously 


damaged beyond repair. 
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Solumns 


65 66 
5 D 
5 G 
S X 


Pimelainvrequimcnhent CeoLtimlmation. “Requested 
item is a mandatory turn-in repairable required 
fOL Init la ilioultmre ting; inGwelbrat 1On Or increased 
allowance/stockage objective; therefore, no 

Dicer Viccanlesunrt.acaavatraplessoOr turn-in. 
Exchange certification. (1) Requested item is 

a mandatory turn-in repairable for which an 
Unsenvicedble unit wili?be Curned i on an 
exchange basis under the same document number 

as that used in the requisition; (2) Requested 
item is compressed gas for which an empty cylinder 
will be turned in on an exchange basis. 

Stock replenishment Certification. Requested 
Peeciels KequincdurolestOCck replenishment oa 
mandatory turn-in repairable for which unservice- 
able units have been or will be turned in for 
Repat i. 


Upaneisesicuor the UA" conditton atem, the 


meme ACtivity will generate a TIR to the ICP. This TIR 


contains various pieces of information, but specifically 


tells the ICP the requisition number and Advice Code of 


the original requisition. Requisitions received which do 


not cite one of the valid Advice Codes (automatic review 


accomplished through the Carcass Tracking File with 


exception data output) will be challenged and action will 


Meminttrtated to obtain the correct Advice Code from the 
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mequisitioner. A sample “Naval Speedletter" presently 
Peeitized by the Ships Parts Control Center (SPCC) is 
Shown in figure (4). If a valid Advice Code is cited, 
@ieetCP will input all applicable information into the 
Maeter Data File (MDF) and Carcass Tracking File (CTF). 
Other files may be affected, but these two are considered 
most important to the carcass monitoring system. The MDF 
and CIF are presently in operation at the Ships Parts 
Monmtrol Center (SPCC). 

The Master Data File (MDF) is one of the most 
Mimorcant files of the Uniform Inventory Control Program 
(UICP). The MDF is organized by NIIN with data elements 
describing the item, stock status, etc. associated with 
each NIIN. Data elements are adjusted by processing the 
TVR"S received at the ICP. Three of the most significant 
data elements are: (1) On-Hand Quantity (2) Activity 
Diteemm and (3) Activity Due-Out. The MDF lists, in 
activity/location sequence, the Ready For Issue, Items 
in Repair and Not Ready For Issue ("A", coy besa 2 gC 6 Oana ea 
Condition Codes respectively) assets available at the 
various locations. The system total for any condition 
code can always be determined for any one item by adding 
@memindividual totals for each activity. Another available 
ime utilized by the UICP is the Due-In/Due-Out File (DDF). 
This file records much of the same information as the MDF, 
bite the data is more definitive in nature. For example, 


applicable document numbers are recorded and the exact 
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reason for the change to on-hand balances. As the informa- 
tion 1s very similar and simultaneous updating occurs 
through the TIR system, the MDF will only be referred to 
in this section. 

lRe; Carcass Irgekone Pile (C0e rac ea ssewe 
unique mechanized program for tracking carcasses and 
meertcadlly operates by matching "A" condition issues to 
meeecondition receipts utilizing requisition and turn-in 
Seaument numbers. The TIR's are automatically input to 
the program and weekly action reports generated. The 
principles/operation of the program will be discussed 
Maerouchout this section. (Note: The Retrograde Control 
System of the new BOS UICP Repairables Management Monitoring 
System presently in the development stage will replace the 
Carcass Tracking System when implemented, but basically 
the two programs accomplish the same objectives - refer 
memparagraph b (1) below). 

To achieve this "matching objective,” the 
Beaguisitioning activity will] utilize DD Form 1348-1 as 
the turn-in document for NRF] repairable items. The 
document number on the DD Form 1348-1 must be exactly the 
seme as the requisition number utilized to order the replace- 
ment unit. Sample DD Form 1348 and 1348-1 are shown in 
Meeures (5), (6), and (7). Upon receipt of the carcass at 
meri activity (NSC, NSD, etc.) the Stock Point wiil 
utilize the Mechanized MRIL program to automatically verify 


all shipping data, produce a new shipping document if 
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mequiared and transship the carcass to the appropriate 
Holding Activity or Designated Overhaul Point (DOP). The 
Mechanized MRIL Should also be designed to automatically 
produce two TIR's. The first TIR should be immediately 
transmitted to the ICP. This action will (1) acknowledge 
Meecipt of the carcass at the Stock Point (2) adjust the 
meemcondition “On-Hand Quantity" on the MDF for that 
activity and (3) provide a document match within the CTF 
(this requisition/turn-in document match in the CTF is 
Mmeeot that the requisitioning activity has fulfilled its 
Geiagation for the turn-in of the failed carcass). Con- 
Scaquently, the ICP is cognizant of the following informa- 
tion: (1) that a NRFI carcass has entered the supply 
System (2) the exact location of the NRFI carcass (3) the 
date received/processed at the TIR activity and (4) the 
tami rty presently responsible for the carcass. 

the secomdehik »ashitch alisemcencmared ironeele 
Heeianized MRIL, should be complete except for the 
shipping data. When the item is actually shipped to the 
holding activity, this information should be included on 
the TIR and transmitted to the ICP. This TR will establish 
meuic-In'' date of the “F" Condition asset on the MDF under 
the "ship-to'' Holding Activity and establish the shipping 
fae. This transaction will also reduce the "F" Condition 
On-Hand Quantity on the MDF for the shipping activity. 
Consequently, a "first point'' audit trail has been estab- 


lished with the capability to monitor activity performance 
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and accumulate transshipment lead times. Activity perfor- 
Memec Can be determined by calculating the difference 
Pemween the date of actual shipment (second TIR) and the 
@imee Of receipt of the carcass at the Stock Point (first 
Mimedate). This value will provide the number of days it 
bem@k tO process the paperwork and actually place the carcass 
in the carriers hands. 

Upon weceipt ot the NRFI carcass atYdestination, 
fiemiolding Activity will generate a TIR to the ICP which 
Weeleupdate the MDF and relieve the transshipment activity 
of responsibility. The asset is now in stock at the proper 
ieeation and is recorded in the "“On-Hand Quantity" balance 
of the holding activity. Transshipment lead time can be 
determined by calculating the difference between the receipt 
gee) OL the carcass as reported by the holding activity 
and the date of shipment from the transshipment activity. 

Mimenteoupresent system, the transshipment soeoek 
Point does not TIR the receipt or transshipment of the NRF]I 
Carcass to the ICP. The first report on the availability 
Sieene Carcass to the ICP takes place when a TIR is 
Senerated by the final destination activity/holding activity/ 
DOP upon receipt of the carcass. This transaction is then 
recorded in the "F'' Condition "On-Hand Quantity" data 
eilement in the MDF for that activity. At the same time, 
Miesdocument match is made in the CTF. Consequently the 
only audit trail available to the ICP is through the actual 


amm-in activity, which in all probability is an afloat 
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iter. there 15 no method to track the NRFI carcass through 
transshipment points nor is there a system to monitor 
activity performance or accumulate transshipment data. 

In addition, a report of issues and receipts 
which are not matched in the CTF is generated weekly for 
management review and follow-up action. Presently, SPCC 
1s initiating first follow-up action on all unmatched 
documents where the TIR date plus 90 is less than the 
current Julian date. A second listing of unmatched trans- 
action is received when the TIR date plus 150 is less than 
Mmemeurrent JUlian date. (SPCC Inst. 4440.432, 9-3) A 
copy of the "Naval Speedletter" used for follow-up action 
is shown in figure (8). 

Under the proposed dual TIR system, transship- 
ment time frames between specific points can be calculated. 
With this data and the Military Airlift Command (MAC) / 
Quicktrans information provided in Section VI, realistic 
transshipment times can be determined. This data can then 
be used to determine meaningful "shipper to destination" 
time frames for follow-up action ee nO thanewrne=arbltirany 
system of 90 and 150 days now being utilized. For example, 
if the mean time to transship a carcass from NSC Charleston, 
emeeto NSC Norfolk, Va. is three days, then follow-up 
action on an unmatched document between these two points 
Smowld be initiated no later than the TIR date plus 7 days 
(Note: 7 days should be the optimum time frame for follow- 


up due to delays in the delivery of CTF unmatched document 
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has been supplied. However, to date, receipt of the inoperative unit has not been reported by the designated receiving activity listed in 
reference (a). If the ultimate consignee was other than a Naval Supply Center or Naval Shipyard, SPCC faled to receive a copy of the 


DD Form 1348-1 turm-in document as prescmbed in paragraph 5092.2 of reference (b). 


It is essential that the customer assure timely turn-in of inoperative material to sustain system support capability. This requires an asset 
audit trail for repairable turn-ins utilizing the same document number as that used to requisition the replacement unit, and the use of 


suffic code “T” in card column 44 of the turn-in document (DD Form 1348-1). 


The following action is required: 


1. If the failed unit has not yet been turned in, expedite turn-in in accordance with references (a) and (b). 


2. If the failed unit has becn turned in, provide the following information: 


a. Activity to which failed unit was shipped/delivered 
b. Method of shipment/delivery 
¢c. Turn-in document number 











ford = 
d. Date turned in 
3. If unit was removed by shipyard or tender during availability, endorse to that activity for action with info copy to SPCC. 
By direction 
COPY TO 
From: 


COMMANDING OFFICER 
NAVY SHIPS PARTS CONTROL CENTER 
MECHANICSBURG, PENNA. 17055 
ATTN: CODE 


FIGURE 6 
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reports and to avoid excessive resource utilization). This 
transshipment data can also be used in the "Repairables 
Simulation" model as developed in Section VI. 

In summation, this proposed dual TIR tracking 
system will provide the following benefits when initiated: 

a- Improved asset Visibility dupimcoeene 
transshipment period 

Be, mechanized verification and »repanaerer 
of shipping documents 

G, *cYreate stock point “Proomeo. Recerpm. 
Proof of Shipment" Master Stock Item Record 

de Mere Te timed audit ayaa |S nom Cael iene 
carcasses 

e. identify specific carcacs-accountanmn. 

f. reduce carcass tracking time by direct 
communication with first destination shore addees vice 
afloat units when initial TIR's are received 

g. expeditious follow-up action based on 
Shipping mean times 

h. trealistic transshipment data for the 
Repairables Simulation model 

i. capability to monitor the performance 
Mmemtransshipping activities. 

A fepresentation of the entire Nit caveq]. 
monitoring system is shown in figure (9). 

(1) The Retrograde Control System (RCS). The 
Fleet Material Support Office (FMSO) is presently developing 


m@ewRetrograde Control System (RCS) to replace the Carcass 
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Tracking File (CTF) at SPCC. This new system will be 
Wemeyemuch like the present system but, more definitive 
in nature. The RCS will still utilize the matching concept 
to match requisition numbers to turn-in document numbers. 
In addition to producing an unmatched document listing for 
PeomeeOow-lp action (revised to 45 days from 90 days) this 
program will have the capabiiity to monitor the performance 
Suet activities in the repairables cycle. The program 
will essentially count the number of mistakes generated 
fmene requisitioning, reporting and turn-in transactions 
mmemerated by various activities in the repairables arena. 
A fewer number of mistakes corresponds to a high score, 
metre many mistakes contribute significantly to a low score. 
i@eempart of the program will be used to identify poor 
Memeormers who are candidate for the application of correc- 
tive measures within the repairables program. 
The monitoring system discussed in paragraph 
Z2.a. above will be completely compatible with the new 
Retrograde Control System and provide the additional data 
Pomrurther measure activity performance. 
See kepair segment of the Repair Cyewe 

In paragraph 2.b. above, the monitoring system 
applicable to the Repairable Exchange Process and Retrograde 
movement was presented. This NRFI carcass turn-in phase 
memeonsidaered the first segment of the actual repair cycle. 
We this section, the second segment or repair segment of the 


repair cycle will be discussed. The repair segment involves 


(gs, 





the authorization, shipment, reporting and condition code 
tmemsrer actions required for the carcass to complete the 
mopar cycle from NRFI ("F™ Condition) to RFI (‘'A' Condition) 
successfully. 

liemaehieve asset visibility duridme the repair 
segment, the Condition Code "M" is used to identify material 
midemiias been inducted for repair: <A more precise defini- 
t1i0n is: material identified on inventory control records 
but which has been turned over to a maintenance facility 
or contractor to be repaired. (NAVSUP Publication 485, 
oat) 

In the repair of the LO-MIX items, Navy overhaul 
points will be used extensively. There may, however, be 
ampessibility that a small percentage of the items will 
Meamire overhaul at a Commercial activity. Because there 
are distinct differences in the induction process and 
reporting techniques associated with each type overhaul 
activity, each system will be discussed separately. 

a. Navy Designated Overhaul Points 

The repair induction process begins when a 
determination is made by the Inventory Manager at the ICP 
Sratewadditional RFI assets of a certain item will be 
required to meet anticipated usage. At this time, a 
redistribution order is forwarded to the holding activity 
memonip a quantity of NRFJ carcasses to a Designated Over- 
haul Point (DOP). This redistribution order should 


Betablish an Activity Dwe-Out record for the holding 
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Peeivity on the Master Data File (MDF); @ record of this 
transaction will also be made in the Due-Out section of 
the Due-In/Due-Out File (DDF) but as mentioned earlier, 
the MDF will only be used to illustrate the applicable 
mransactions. 

Upon receipt of the redistribution order, 
the holding activity will ship the required NRFI carcasses 
to the appropriate DOP. At this time, a TIR is forwarded 
fomenewleGP. This TIR will clear the previous Activity 
Due-Out record on the MDF establisned by the redistribution 
order and establish an Activity Due-In for the DOP. Here 
again, an audit trail has been established to monitor 
activity performance by determining the number of days it 
Males £Or Various activities to process the redistribution 
order and ship the NRFI carcasses. This processing time 
Can be computed by calculating the difference between the 
fimes the holding activity TIR's the actual shipment and the 
Original date of the redistribution order. Also, this 
system will cnable inventory managers to initiate follow-up 
action if shipments are not accomplished within predeter- 
mined time frames. For example, suppose the predetermined 
processing time frame for shipment of 1-15 NRFI carcasses 
by a holding activity is established to be 10 days. The 
DDF file can be scanned biweekly to determine the various 
activities that are holding redistribution orders in excess 
gel) days for which shipment TIR's have not been received. 


Follow-up action will then be initiated to expedite shipment. 
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Receipt of shipment at the DOP will be acknow- 
Beodged by a TIR. This TIR will clear the previous Activity 
pwe-In record established for the DOP and update the On-uand 
Wuamcity EF" condition record. This transaction will inform 
the inventory manager that the carcasses have been received 
and are ready for repair. 

Once again, an audit trail has been established. 
The inventory manager is capable of accumulating shipping 
time frames between the holding activity and the DOP by 
calculating the difference between the date of receipt at 
ememwor and the date of shipment from the holding activity. 
Mean shipping times between various points can be determined 
and utilized in the Repairable Simulation model. Also, if 
after shipment, the receipt TIR is not received within a 
predetermined time frame (based on shipping times previcusly 
experienced) follow-up action can be initiated. Many of 
these follow-up actions can be accomplished by computer file 
scan and exception output programs vice manual techniques. 

Meter) receipt of the careasses at tne DOr sthe 
inventory manager will provide the funds required and 
authorize repair (this transaction may also take place 
prior to the actual receipt of the carcasses at the DOP). 
fiteme the DOP actually inducts the carcasses into repair, 
meeprovides a TIR to reflect the transaction of the NRPT 
material into Condition Code "M". This transaction will 
decrease the On-Hand "F" condition quantity and increase 


the On-Hand "M" condition quantity on the MDF record. 
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b. Commercial Designated Overhaul Point 

The Commercial Designated Overhaul Points do 
fomepossess the Transaction Item Reporting capabilities 
presently utilized by the Navy. Consequently it takes 
longer to accumulate the required data for management/ 
monitoring purposes. 

The requirements determination is accomplished 
in the same manncr as for a Navy DOP, but instead of the 
meatstribution order, a referral order is forwarded to 
the holding activity to authorize shipment of the NRFI 
@areasses to the Commercial DOP. 

Upon shipment byethe holkimmewactivity, ay vir 
foie De generated to decrease the On-Hand Quantity for 
meateactivity on the MDF. This TIR will also update the 
Repair Contract File (RCF) to show that material was shipped 
Meme Commercial DOP. The Repair Contract File lists all 
the current commercial repair contracts and is designed 
to gain visibility and account for assets undergoing repair 
aeecommercial DOP's. Simultaneously, the Due-In/Due-Out 
File (DDF} will be updated to show the material undergoing 
repair at the Commercial Activity. 

When the referral order is sent to the holding 
activity, a repair authorization package should be forwarded 
to the Commercial DOP. This package should include all of 
the documents required (contract number, funding, distri- 
bution of assets when repaired, etc.) for overhaul to 


commence plus three Prepositioned Material Receipt Cards 
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(PMRC). These three PMRC's will correspond to the TIR's 
submitted by Navy DOP's in the repair cycle and will 

be mailed by the Commercial DOP to the ICP when each 
prescribed action has been completed. The Prepositioned 
Material Receipt Cards will accomplish the following 
objectives. 

Card No. 1 --- Acknowledge receipt of the NRFI 
Semeeasses at the overhaul point. 

Card No. Z --- Report the Condition Code 
meanster from ''F" to "'M" condition when the material is 
Pecually inducted into repair. 

Card No. 3 --- Report shipment of the RFI "A" 
condition item when repair has been completed and the item 
is actually shipped. 

Cards 1 and 2 will be used to update the RCF 
file and provide current information regarding the receipt 
and repair of the carcass. Card number 3 will be used to 
mean the RCF file and establish an Activity Due-In record 
Samene MDF under the consignee activity. 

Werlizine this 3 Card's, ctem, the compuver 
fetes will contain up-to-date information required to 
(1) make intelligent management decisions (2) monitor 
carcass status and (3) accumulate shipping/repair time 
frames. Activity performance and follow-up actions can 
be accomplished by the methods described in paragraph 


Sea. above. 
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c= Return From Repair 
a. Navy Designated Overhaul Point 

When the carcass has been completely overhauled 
and tested, it is ready to be placed in the RFI asset in- 
ventory. The DOP will ship all of the overhauled RFI 
manedasses as directed by the ICP. Normally, these assets 
are shipped to the Primary and Secondary stock points 
(Note: these assets can also be used to fill existing 
backorders or be prepositioned for future PHM/FFG overhauls). 
In either case, a TIR is generated when the RFI item is 
Shipped to a designated location. This TIR establishes an 
meervity Due-In record on the MDF for the activity/activi- 
ties designated to receive the RFI item. Upon receipt at 
Mae tinal destination, a TIR is generated which increases 
mame o& condition On-Hand Quantity for the receiving 
activity and decreases the ''M' condition On-Hand Quantity 
meaeene DOP ("*M" to “A Condition Code transfer). “This 
transaction establishes a final audit trail for follow-up/ 
Simopins data as previously discussed. The asset is now 
wlerpole to the ICP in a RFI condition and is available 
meuetssue. Upon issue of this RFI asset, the entire repair 
sa ele 15 repeated. 

Figures (16) and (11) illustrate the monitoring 
techniques associated with the actual repair cycle. 

b. Commercial Designated Overhaul Point 
Receipts from Commercial DOP's will follow 


the same procedure as outlined above except that PMRC card 
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number 3 will be used to report the completion of repair 


vice the TIR. 
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». Management REPOS 


The monitoring system described above can be 
implemented within the present computerized Repairables 
Monitoring System at SPCC and should be compatible with 
any new system that may be introduced by the IRAM program. 
Consequently, all of the present reports generated by 
SPCC will be applicable to the overall Repairables Manage- 
ment Information System as well as the additional activity 
performance and follow-up techniques described. The propcsed 
monitoring system will provide precise, definitive informa- 
tion and should be utilized within standard programs to 
fmimate the performance of the overall system and individual 
e@iyvi1ties. 

TOReensSure Teme acGuracy Of Scotalvayallapic System 
meumex assetsoon the Master Data Fale, a reconciliation of 
alteeondition coded assets should be conducted annually. 
iiiese reconciliation should take place between the ICP and 
meminansaction Item Reporting activities and the Commercial 
bee's: the success of this reconciliation is another method 
of evaluating the performance of the repairable reporting 
System. 

6. Fleet Repairables Assistance Agents (FRAA's) 

Under the Improved Repairables Asset Management 

(IRAM) program, monitoring personnel will be stationed 


at key transshipment and stock points (moted in V, C). 


&8 


Poe es a 


— 





ie fieet Repairables Assistance Agents (FRAA's) will be 


primarily responsible for expediting the movement of 


retrograde NRFI repairable carcasses through the major 


transshipment and stock points. The following duties 


Should be assigned to the FRAA's: 


a. 


aid in the identification and transshipment 
of carcasses 

assist fleet units in packing and crating 
carcasses for shipment 

examine turn-ins for ddequde, o1 physteal 
protection and adequate documentation 

monitor cargo between MAC, QUICKTRANS and 
COMMerGta ee nnlimais 

arrange tor over-the-road trucking transoor ea 
tion between relatively short distances where 
air transportation is not readiiy available 
screen all unserviceable returns for possible 


survey. 
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Vi. THESMODEL 


A. BACKGROUND 

Wine Overall objective of this thesis was to design a 
total distribution system for the repairable assets of 
the LO-MIX program. In order to provide a total system, 
1t was deemed necessary to determine a means whereby 
Operating policies for the system could be devised and 
ested. A thorough review of the available literature 
revealed that there were no inventory models available 
Which fit the complexities of the LO-MIX system. While 
Pitere are many models of varying sophistication available, 
miescomplexities of the actual distribution system would 
mender any results from application of existing models 
questionable if not useless. This meant a new model had 
to be devised. 

five question open arose as to what type of model was 
most Pep ommiate. Since there were no "off the shelf" 
prescriptive models available to provide optimal solutions 
for the LO-MIX system, it was decided to develop a 
heuristic model which would allow the inventory managers 
to propose inventory policies and then, through simulation, 
momevalluate the effects of such doctrine on the system 
meselt, “With the extremely complex multi-echelon system 
proposed it became obvious that a simulation would provide 
the best means of dealing with the many variables. A 


Simmlation alse offers a great deal of flexibility whien 
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mmcextremety desirable considering the range of problems 
ime model 1S expected to address. 

hue tGetime Constraints the actual coding could not 
be accomplished. This meant the model must be presented 
in some easily understood format which could be readily 
converted into a computer program. The flowchart format 
was chosen for these reasons and though appearing somewhat 
complicated at times, the following explanation should 
render it quite suitable both for the reader and the 


programmer. 


B. BASIC ASSUMPTIONS 

In order to model an extremely complex system such as 
miaueror the LO-MIX repairables invariably some assumptions 
itiewmpe made. As a general rule the less restrictive the 
aomiptions the more accurately the results reflect the 
heoaleworld system but the more complicated the model 
Beeomes. The basic assumptions listed below are not con- 
sidered extremely restrictive and justifications for them 
are included. Furthermore the model is not considered 
overly complicated and should be relatively easy to pro- 
gram. The assumptions underlying the formulation of the 
model are: 

1. The model will be programmed for a computer. 

MmeciiictoricG data On fLarlures,  transportacaon times, 

repair times, etc. provide a sound basis for 


future Dehnivior. 
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5. The ships remain in one general area throughout 
ene. Tun . 

4. Item failures are a function of time and are not 
affected by nonoperating periods such as overhauls. 

9. Items are ordered and repaired on a one for one 
basis to replace inventories and failed units. 

6. The system will provide transaction reporting so 
that the condition of all units is known and the 
unit location is available at all times except 
when in transit. 

some explanation may be in order at this point for 
Several of these assumptions. It is felt that computer 
programming provides the only means of handling the com- 
plexities of this system. In this light the terms model 
and program are uséd interchangeably throughout the 
discussion. 

Historic data may not accurately predict the future 
DO it certainly provides a good indicator for future 
Sepectations. If the sample size is large, the information 
iemaccurate and current, and the conditions remain basically 
the same then this assumption is felt to be valid. 

Mhile it 1s recognized that ships deploy and relieve 
each Other quite regularly, the model is not affected as 
long as the numbers in each area remain the same. The 
model will deal with area ship population changes only as 
eps are introduced into the fleet not as the deployment 


schedule dictates. If the number of ships in the various 
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Operating areas is to change, other than as new ships are 
introduced, the changes wil] have to be input as a 
Peparate Simulation run. 

fe can certainly be argued that failures occur as a 
function of operating time and not clock time. In any 
event the yard periods which constitute the only non- 
Mperacional time for model purposes are short and intre- 
@ieme theretore they are ignored. 

The one for one replacement and repair policy is used 
Bemsidering the high cost of repdirable units and the 
ima cer inventory necessary to batch process. It is 
Messible that the units will be batched for repair but if 
mmes Occurs the difference will-:be reflected in the repair 
frme distribution and will not detract significantly 
fom the results of the model. 

Transaction reporting is used for high value items and 
is strongly recommended by the authors for the LO-MIX 
repairables. The monitoring system previously presented 
moot this type. 

iiemcasseussion will now tuyn to a brief general des- 


cription of the model prior to a more detailed explanation. 


fee GENERAL DESCRIPTION 

The model provides a means of testing operating poli- 
cies for a specified number of days. It is meant to be 
memefor each repairable item utilized by the LO°MIX ships 
and will simulate the operation of the actual distribution 


system over time. At yearly intervals it will output 
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data to allow the user to assess the effectiveness of his 
policies. By changing the inputs which determine the 
Operating rules for the system he can make successive runs 
until he is satisfied that, though maybe not optimum, the 
mikes he has developed for the particular item are accept- 
able. Due to the simularities of many items the process 
Should not be as overpowering as it might first appear. 

The model is designed to utilize a series of files 
containing individual records with fields of data necessary 
Bome@cecrmine and carry out’ the basic actions that would 
occur in the actual system. The records, to be further 
deseribed in a following section, contain both fields of 
input data and fields for the storage of data necessary 
for the internal manipulations of the program. The 
decision as to computer locations of these files is left 
to the programmer and will undoubtedly be a function of 
the computer time involved and core storage capacity of 
mmemmachine as well as the language employed. In addition, 
the routines are presented in the most easily understood 
ieanmer witheno claim to computer efficiency. It is the 
Melver Of this research team that these considerations 
are best left to the programmer with his knowledge of the 
particular computer and language to be used. 

IiMies data tileswincludé a site “tale..a Ship tile. an 
eeent stack, an inactive stack, a miscellaneous (MISC) 
file, a repair level file and a transportation (TRANS) 


mile. the site file provides the data necessary for each 
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micedividudl site that might have units in stock, be @ turn- 
moeepoint, Or utilize units for programmed maintenance. The 
Smep itle provides the data needed for each ships usage and 
fm-amisitioning procedure. The event stack contains the 
individual stack records for furtheruse. The MISC file 
provides an input/storage vehicle for various information 
Meee throughout the routines. The repair level file pro- 
vides the distribution information necessary to determine 
jme loss or level of repair for a failed item. The trans- 
Poreation file includes the distribution information 
necessary for the determination of the time each unit will 
Seema in transit over the various transportation legs. 

ime program 1S run over a specified number ofeperieds 
mon PERIOD) which is an input at the start of the run. 
iiiemperzods correspond to days, kept internally by the 
mhpek, and on each day the necessary actions are taken 
Gemscamulate the events that will occur in the real system. 
igese events are simulated through a Monte Carlo process 
mente zing historic distributions of the times applicable 
@Memeach Event. A random digit is generated to designated 
where in the distribution of interest any single event 
miheoccur for the purposes of that particular action. 
These events are kept in an event stack which is maintained 
Bemtnmat the events are in chronological order. In addition, 
the ready-for-issue deliveries (RFI DEL) occur first and 
Mren the backorders (BACKORDER) are filled prior to other 


Peete on any given day. This requires that these records 
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Be estacked first for a given clock time which poses no real 
Peobilem since stack routines are quite easily processed. 

[iatially the program inputs the data amd initiates 
etek records to reflect the projected failure times of 
the units installed on the ships at the time of introduc- 
mieneinto the fleet. It then queries the stack for any 
Memrons necessary on the clock day. The time when the 
feemens are to occur are either predetermined by the inputs 
Or drawn from the Monte Carlo process as previously dis- 
wmersed. If any stack records are codéd for action on that 
day the actions are completed. The action codes are 
ready-for-issue delivery (RFI DEE), failure .(PArLuURE 
programmed maintenance action (PMA), backorder (BACKORDER) , 
Merete ady-for-issue delivery (NRFI DEL), procurement 
(PROCUREMENT), initial stockage/programmed maintenance 
(STOCK/PMS). 

Mnese various routines are fully described in a later 
section but a brief description may be in order at this 
foes A RFI DEL can be an item out of repair, arriving 
from a procurement, or arriving from transit. The item 
/memettner put into inventory or, if reaching a ship which 
is missing an item (NORS), it is installed and a stack 
feeord 1s generated for its projected failure time. A 
Maure causes a stack record to be generated for the 
turn-in of the NRFI unit (NRFI DEL) and a determination 
as to the loss or maintenance level at which it will be 


aoetreu. [lt then orders a RFI part (RFI DEL) to replace 
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the unit through a designated series of inventory points 
and will order replacement stock for these points if 
necessary. If no unit is found the action then becomes 

a backorder (BACKORDER) until a part becomes available. 

A programmed maintenance action involves replacement of 
the units on the periodic maintenance schedule and genera- 
mmen of stack record for the projected faiiure time of the 
Meyeunit as well as the turn-in of the old unit for repair. 
The backorder routine checks the stock of the inventory 
point until a unit becomes available and then initiates 
amscack record for the RFI DEL. The not=ready-for-issue 
meivery (NRFI DEL) either puts the unit in repair or 
Mees a Stack record to ship it to the correct repair 
f@ecility if it is beyond the maintenance capability of the 
peeeival site. The procurement routine generates stack 
iereoras for the delivery of the new units after the pro- 
@mrement lead time-(PCLT) has passed. The initial stock- 
age/programmed maintenance (STOCK/PMS) routine generates 
eeack records to ship parts to programmed maintenance sites 
omemeto the stock points for their initial stocks. 

When the days events have been completed the program 
Carries out the computations necessary to accumulate the 
Geea for later output. It then determines if it has 
menened the end of the clock year. If not it adds one to 
mime clock and again checks the stack for events requiring 
feeion. If it is the end of a year it prints the intorma- 


tion which is used for determination of the effectiveness 
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eepene Operating policies utilized during the run. The 
meeogram then checks to see if it has completed the desired 
mim. period and if so will stop. If the period is not over 
it again adds one to CLOCK and checks the stack for events 
requiring action for the first day of the succeeding year. 
mer trowCchart representation of this functional overview is 
Mmesented in figure (12) and a procedural overview follows 
Maeeroure (13). 

iene tiis brict desSemiupeioneas Dackorolng.) 2.mouc cdc Ham lcd 
discussion of the inputs required for program execution 
follows. The individual routines and the outputs are pre- 
Bemecd Separately and are followed by the proposed appilica- 


mons Of the model. 


ieee LNPUTS 

Mine Inputs are inVehe form Of records with cach field 
@epaata having a specific purpose. In order to present 
the model in the flowchart format it was necessary to code 
hie iid: Of data. he eode=wordas chosen met only eyo 
STrceria and those were that they be short enough to fit 
methe flowchart symbols and descriptive enough so the 
miemors could keep track of them. It 1s hoped that the 
following discussion adequately explains their meaning 
maine context of the model. 

Memy of tie Inpits Suc as fallure rates 9 repair st imeo. 
mepair level or loss, and operating schedules will initially 
have to be estimates based on the best information avail- 


dee lis intormation, while certainly not totally 
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accurate, will provide a reasonably meaningful base for 
moe Until the information derived from the operation of 
the actual system can be refined enough for use in the 
model. The monitoring system reports will eventually 
provide the necessary information for developing historic 
data for all of these parameters as well as the trans- 
portation times experienced by the LO-MIX repairables. 
It is strongly recommended that as the information system 
memceveloned the need for this data be given special con- 
eeaieration and a program be devised to extract it in a 
Meaple form. 

This section presents the various records and describes 
mmeemeaning and uses of the fields of data. 

mmmoite Record 

Where 15 a°record in thlewsgte t1lleerot Cacho ule 

women will be utilized in the run for either holding inven- 
fmeny. locating a turn-in point for NRFI units, or perform- 
Mieeperiodic maintenance. This may also include the AFS‘s 
Mmiemuney are to be utilized in the system. The code words 


and explanations follow: 


iE CODE Code assiened t@ eden sida adi satc. 

RFI INV Thesnumber cot “Leddy tore 1ssUec Units im stgeK. 
at ithe wsite, — intidally anpue ds Zero. 

NRFI INV The number of not-ready-for-issue units in 
Popadr at rtuile sate. ahha apie sas 
Lene. 

ORDER FROM The sites to which this particular site will 

1 through 4 COstO Omen sl vulindise, line) ates naps a 


the order of preference by the program user. 
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BACKORDER 


REPAIRED 


DEMANDS 


MAX INV 


ReeAlR 
CAPABILITY 


ber 10 


SUM RFI INV 


Sem NRFI INV 


REPAIR TIME 
Wao 1 


The cumulative number of clock days that 
a demand was pliced on the site which it 
could not. f111.° Initially “inputs ecero 


aie number Of UMItS Vepaived at tie soiue: 
Initially Anput asagere- 


The cumulative demands £11 VWedeby sthem mre. 
Initially input as zero. 


The maximum inventory of RFI units allowed 
tO accumulate alla site before sen) aia 
transshipped. The program will automat- 
ically ship any units in excess of this 
number to the ORDER FROM 1 site. 


The repair capability of the site. Input 

as D (Depot), I (Intermediate), or N (None). 
Primary stock points are considered to have 
D capability even if they ship Senes iid 
units £0 another poimt for cps tien 
repair time distribution information then 
becomes the time from the arrival of the 
NRFI unit at the stock point until its 
Repu in “hil peondir on. 


The site where an NRFI unit beyond this 
particular sites maintenance Capabidiie, 
sHowldr pe Shapwed 


The cumulative total of each days RFI 
inventory. This number when divided by 
the- number of days run gives the average 
inventory. Inver aie inout aoe cree 


Same as above for NRFl inventory: 


The distribution of repair times.expemicnece 
by the site. This will have to be an 
estimate on the users part until the data 
base from the monitoring system provides 
actual historic data. The time Of Miptereor 
4s the time from arrival at the site of the 
NREL unit until its return to tne sheli via 
RFI condition. 


Za onipe Record 


There is a record in the ship file for each ship 


in the fleet. 


The program allows their introduction over 


time even though all records are input at the start. of «cue 


LOZ 
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run. The ships operating areas are defined by the points 


they order from and ship NRFI units to and by their item 


failure rates which are based on operating time. 


The ships 


are assumed to remain in one operating area even though 


mets recognized that they do relieve each other in certain 


meaeas (see basic assumptions for justification). The data 

fields follow: 

eaP CODE Code assigned to each ship. 

INVENTORY Dhe number of (RFI units 1G Stock sje eae, 
Input as Zero. 

Se-t ORDER The point from which units are ordered to 

FROM replace failed units 1f the shipeiacmmone 


ij2/5 ORDER 
FROM 


eS 

smite TO 
fel LURES 
NORS 

INTRO DATE 
PTEMS PER 
Sia P 


MIN OPS TIME 


in stock and the APS 1S not Ve tine camo 
OME of Stock. 


The point from which units are ordered to 
replace ship stock. 


This indicates the availability o£ an AFS 
for parts replacement. Coded by placing 
the site code of the APS in) themi re las 


The point where NRFI units are shipped. 


The cumulative number Gf faiiures experienced 
by the Ship... Initaallywinpiceas zero. 


A code to indicate that the ship has had a 
failure for which a replacemen’ has met 
been recéived.,- Initially anput as 7zero. 


Thre date the ship will enter tne {leew 


ihe number OL the particular ieee. 
Mmterest (Or this ful. Instalica a00a tC 
ship. 


The minimum operating days on a unit for 
replacement at the scheduled maintenance 
interval... lf this number Of days 1ence 
exceeded the unit will not be replaced. 
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SUM NORS The cotal umber oftdiys chemenipmycis 
without a RFI unit to replace a failed 
unit. “initialdy inpue e265 Zener 


COAST The coast on which the ship operates. 

| oho) bu amr; boo Samo aan | 
FAIL TIME The distribution of times experienced between 
DIST item failures on ships seperate ime unee: tic 


Projected operating schedtlessfor the wure 
This will initially have to be an estimate 
based on the mean time between failure 
information and the projected schedule but 
the data base provided by computer inputing 
the information from the monitoring system 
will eventually provide it. 

5S. Stack Record 

There is a stack record in the event stack or cach 
@ccurrence which would trigger actions by the routines in 
the model. In addition there are a number of inactive Stack 
records for use when a routine calls for the generation of 
a new record. The records provide a means of storing 
mememens to occur in the future with all the information 
memeessary to complete the action. 

The anitial inputs for the progtam, require 4a numecn 
@emeotack records. A record must be input for each 
scheduled procurement. These procurements will occur 
over time as more ships and inventory sites are added. 
ime are input with a stack code to initiate the action 
in time for the units to arrive at the primary stock 
Beimts as desired, Another stack record Mus tbe san pue 
for the time of each shipment needed to provide the pro- 


grammed maintenance sites with units for senedubea maamn- 


tenance. Finally a stack record must be input to provide 
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fereshipments of units to provide the initial stock for 


wereinventory sites except the primary stock points which 


meee initially stocked by procurements. 


The information contained on the stack records 


ferilows: 


STACK CODE 


iemtON CODE 


iio l CODE 


PrerGiIN CODE 


Pet ALL CODE 


Were INSTALLED 


PeeALR CODE 


mee ORDER SIZE 


ITEM NUMBER 


REORDER 


The eode assiencd toveaen recordmco sind 
cate the clock time when acticn mist be 
taken. | 


The code assigned to indicate the type of 
action necessary and the routine to go 

to for the conmpletaoneet thitea2e lone meine 
POSsabilitieseareskEinDED eA LURE dae 
BACKORDER, NRFI DEL, PROCUREMENT, AND 
STOCK/PMS. 


This is a ship or site code assigned to 
indicate the destination of a shipment or 
an action. 


Diese tse the Sciam Orms1t te COdemacc mote dm.e 
INdtLedee tie Onlein of GArsiti pic mie oO meclien OM 


This is the ship code assigned to indicate 
the ship on which a programmed maintenance 
unit will be installed. It is only used 
for STOCK/PMS action coded records. 


his tseacelock time » Carried son, FALEURE 
Coded m@ceOnes Only witch, (iG lcatess tne 
clock day on which the unit was installed 
aboard the ship. This is the first day 

a unit is available at the ship after a 
far lure. 


This is used on NRFI DEL coded records 

to -indicate the level “or repair vor loss 
of aunt. lt.is erther fF {rntermedidce |e 
Dee dewot) ork, (loss). 


Input on PROCUREMENT Coded records to 
indicate the number of units to be ordered. 


If there is more than one unit installed 
Oiaecach ship thewumnits will pe numbercd: 


Phase 1s ised mpecrnally by the programy to 
determine whether replacement units will 
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be ordered when units are shipped out to 
fill demands. 


arc ooir vevel Record 

ibe repair level file consists of just one record 
which gives the distribution of the repair levels and loss 
/mecs CXperienced in the past. When a unit fails at is 
ezther lost or it can be repaired at the intermediate 
Medepot level. Some units are designated repairable at 
mre depot level only and the distribution information 
aeuld reflect this. As the data base from the monitoring 
System develops this information will become readily avail- 
able however, until that time it will have to be the best 
information available based on system planning and item 
fesien. 

The data field for the repair level record is 
coded as follows: 


Preraik LEVEL The distribution of repair level and loss 
LST information experienced on failed items. 


5. Transportation Record 

Mme transportation file (TRANS FILE) sconsists 
f@merecords for each transportation leg to be used in the 
mune there is a separate record for cach direction over 
the leg because past experience has shown that the actual 
mimes Can differ significantly. 

li researching the material tor this’ thesis it 
became apparent that much of the success or failure of the 
entire LO-MIX concept would depend on rapid and dependable 


transportation. In view of this, attempts were made to 
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fond SOUrces from which the necessary data could be drawn 
until the distribution systems data base could provide it. 
memwas SOOn determined that in order to use this data 
Beene planning phases of the system it would have to first 
bemceveloped. Since it was considered essential to both 
the efforts of the authors and the early runs of the simu- 
lation model, the task was undertaken and the results 
follow. 

The primary sources of transportation data were 
m@@emwMilitary Airlift Command (MAC) and the Navy Material 
Transportation Office (NAVMTO) in Norfolk. The Military 
eitt Command provides airlift into and out of CONUS 
femeall Department of Defense activities. NAVMTO, a 
Peewee field activity, is the nerve center for QUICKTRANS, 
meeontractor-operated CONUS-wide airtreight and truck 
system. 

Briet imvestigation Intoetic= se of Military 
Sealift Command channels for the transportation of parts 
immediately revealed that this mode of transportation 
Peeesigenaficantly less adequate than the MAG airlift for 
malbandctic and Pacific transits. 

a. MAC Data 

Data on various MAC channels was provided 
Peaetilitary Airlift Command Headquarters, Scott Air 
femee Base, Illinois. Of primary interest were port 
hold times (PHT) at manifesting terminals. It was assumed 


miembire acttial in-transit time of the cargo would be 
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tewkatively constant. That is, the flight times and 
scheduled ground times as appearing in the MAC schedules 
poma be subject to little change. The largest variable 
would be the port hold time. Port hold time is defined 
as the time elapsed between receipt at a MAC terminal and 
Meeual lift aboard the MAC aircraft. It is the port hold 
time that may be controlled and/or manipulated by local 
transshipment planning and procedures. 

Port hold time data was provided in a very 
Meerul fOrmat (i.e., by transportation priority in hour 
by hour accumulations) by the Movements & Reports Division 
of MAC Headquarters (see Appendix B). The data was re- 
trieved from the Transportation Information Processing 
System (TIPS) specifically for our purposes. 

Mean port hold times were computed from the 
data provided. MAC Headquarters qualified the data they 
provided stating that some of the port hold times were 
feeehily suspect due to some internal difficulties in their 
fata base in the early months of the data period used in 
our study. For instance, there were transportation 
priority one shipments at Travis Air Force Base destined 
mem Cubi Pt.,, P.1. with port hold times indicated in 
excess of 800 hours (34+ days). While data of this type 
was not encountered often, it is worthy of note since 
these figures were included in the computation of mean 
port hold times. Since it was nearly impossible to 


determine whether or not such exorbitant port hold times 
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mene erroneous cr in fact actual delays, they are in- 
Eluded in the data presentation. It was considered more 
Mepeopriate to handle the suspicious data in this manner 
meager than select an arbitrary limit to port hold time 
data. The result is mean port hold times that may tend to 
be somewhat high. 

iiee port mela time datas uscd wasstor careouo. 
all services moved in the selected channels during the 
period July-December 1974. All service cargo data was 
used vice strictly Navy cargo data since cargo is moved 
according to transportation priority assignment regard- 
Hess of service of origin (Army, Navy, etc.). Also, use 
of this overall data provides a large sample size. 

Scheduled flight time and ground time were 
maieem from the MAC Cargo Schedules, January 1975. The air- 
aees Utilized for the channel airlift are the C-14] Star- 
imerer and the C-5A Galaxy. The C-141 has a maximum cargo 
meecity of 68,500 lbs. for 4,210 miles. The C-5A can carry 
174,000 lbs. for 4,210 miles. (Commanders Digest, 10) 

b. QUICKTRANS Data | 

The data presented concerning those channels 
Or portions thereof serviced by QUICKTRANS is based upon 
memean time and a minimum time of the total service be- 
tween specific points. The Naval Material Transportation 
Wertce, at the time of writing, was undergoing major 
changes to their information system and was unable to 
provide more detailed information in the form of hold time 


est riputions. 
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Based upon manual computation utilizing some 
100+ Transportation Control §& Movement Documents (DD-1384) 
for cargo moved during February - March 1975, a mean time 
between certain CONUS terminals was derived. This mean 
time is defined as the mean total time between receipt at 
the QUICKTRANS origin terminal and the time at the desti- 
nation when the consignee has been notified that the 
omepment 1S ready for pick-up. Included in this time 
are palletization, manifesting, waiting and loading at 
@rigin, the transit time, and unloading and inspection 
at destination. 

A minimum time is also provided. This time is 
provided for information and comparison only. It is the 
practical minimum time that the QUICKTRANS system could 
service the route in an urgent situation. It includes a 
meauced amount of time allotted to the processes mentioned 
above. This minimum time is not to be confused with the 
Minimum total transport time to be described later. The 
mean and minimum times provided for QUICKTRANS segments 
meby to all priorities of EEO. 

As previously mentioned, NAVMTO is upgrading 
their information system. The QUICKTRANS Computerized 
inmeormation Improvement Program, if successful, promises 
to provide more specific performance data in the very 
Meer future. Installation of a Control Data Corporation 
model 3200 computer and improved software will reportedly 
provide improved information retrieval capability by July 
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The QUICKTRANS system moves cargo by both 
meeraft and truck. The aircraft servicing the channels 
fees sed here are Hercules (L-100-30) airfreighters with 
a 46,000 1b. cargo capacity. Items up to 50 feet iong 
with an 8 x 9 foot cross section may be loaded aboard. 
(Cunningham, 30-31) Saturn Airways is currently under 
mememact for operation of the QUICKTRANS system. 

QUICKTRANS scheduling information was taken 
meom the QUICKTRANS Flight Schedule FY-75 dated 28 Feb 


75 and the QUICKTRANS Feeder Truck Schedule dated 15 


Met 74. 
c. Data Presentation 
| The data has been prepared and presented 
mememacr CO serve two purposes. First, it 1s presented to 


femmes the reader to get an overall picture of the entire 
@iamee!. A diagram depicting each channel is provided. 
Mmiecome cases, there is more than one path between origin 
a@oedestination. Aircraft flight and ground times as well 
Bemeerucking times are provided along the routes. The 
minimum total transport time, a sum of flight, ground, 
met rucking times via the shortest route, is displayed. 
ierseminimum total transport time may be considered the 
theoretical minimum time required to actuaily move the 
Cargo from origin to destination, including scheduled 
stops at intermediate points, assuming zero port hold 


time, handling time, and transshipment time. 
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MeAG ECTMIi Nm origines the mea port hold 
tienen (Mean PHT) 1s provided for each priority of cargo 
for which sufficient data was available. Port hold time 
is essentially a function of flight frequency, vehicle 
@2Geo Capacity, and handling efficiency at the terminal. 
Mempticein this area that dedicated facilities for trans- 
portation and/or transshipment may realize time savings. 

For QUICKTRANS segments, the mean time and 
iimimnum timevare listed. To repeat, this mean time for 
EnemOUICKTRANS segments includes the entire process of 
Mamebetizing, manifesting, waiting, loading, transit, 
imligading, and inspecting at destination. The minimum 
ime a Practical minimum time, is not to be confused 
with the minimum total transport time explained above. 

Tiemse CONG MMT pOses tO Dc=Serycd §by -the dated 
Pmesentation is to facilitate its use in a computer 
Simulation. To this end, the histograms which follow 
the channel descriptions are provided. A histogram 
G@epaerineg the number of shipments versus total transit 
eenemas well as a cumulative histogram by percentage 
of shipments is shown. 

the total transit. time praphed here is he 
mmeaieeor the MAC port hold time, the MAC transit time, 
and the QUICKTRANS mean time (if a QUICKTRANS segment is 
involved). 

For those channels that involve both MAC and 


QUICKTRANS segments, the histograms were constructed by 
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adding the mean time of the QUICKTRANS portion to a 
distribution of the MAC portion developed from the detailed 
Meo port hold time data. For example, a column in a histo- 
pram between the total transit time points of 4.5 and 5.5 
days would represent the number of shipments (or cumulative 
percentage) whose total transit time, defined above was 
between 4.5 and 5.5 days. It must be noted that this 
meet ion of the mean QUICKTRANS time to each incerement 
guest ne MAC distribution causes the initial column of each 
McGepram to begin at a point on the total transit time 
scale that does not include lower feasible times. This 
Maee histogram time is the sum of the mean time for the 
QUICKTRANS leg plus the flight and ground times for the 
shortest MAC leg portion. Again, this is due to the lack 
CmmOUTCKTRANS distribution data and the need to use the 
mean time as a constant in the construction of the histo- 
prams. It may logically be inferred that total transit 
times between the minimum total transport time and the 
base histogram time are possible. For computer simulation 
purposes, however, this treatment of the unrefined 
QUICKTRANS data in combination with the refined MAC data 
is reasonably useful. A set of histograms is provided for 
each priority of cargo for which a sufficient data sample 
was available. 

For those exclusively QUICKTRANS channels, 
only the mean and minimum times are provided on the 
channel description. No histograms could be Constrmeucd 


for these channels with the data available at Chis. time. 
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SYMBOLOGY USED IN TRANSPORTATION 
' DATA PRESENTATION 


/\ CHANNEL ORIGIN/DESTINATION 
LO-MIX ORIGIN/DESTINATION 
© INTERMEDIATE STOPS 

——————— ee MAC AIR SEGMENT 
—— oe ee 


QUICKTRANS ATR SEGMENT 
se + QUICKTRANS TRUCK SEGMENT 


{L 


so 10 min lh 
i 
TRANSIT TIME GROUND OR LAYOVER TIME 
BETWEEN POINTS AT INTERMEDIATE POINT 


FIGURE 14 
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| ANDERSON to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
+999 CARGO Based on 300 shipments Jul-Dec 74 


Minimum total transport time = 20h 45min = .86 day 


‘Base histogram time = 77h 55min = 3.25 day 
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ANDERSON to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 550 shipments Jul-Dec 74 

Minimum total transport time = 20h 45min = .86 day 

Base histogram time = 77h 55min = 3.25 day 
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ANDERSON to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 1901 shipments Jul-Dec 74 
Minimum total transport time = 20h 45min = .86 day 

' Base histogram time = 77h 55min = 3.25 .day 
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ANDERSON to TRAVIS ae MAC) to SAN DIEGO (via QUICKTRANS) 
999 CARGO Based on 300 shipments JuUE-VDec /4 

Minimum total transport time = 17h 45min = .74 day 

baee histogram time = 33h Sea = 1.41 day 
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ANDERSON to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) } 
PRIORITY 1 CARGO Based on 550 shipments Jul-Dec 74 

Minimum total transport time =17h 45min = .74 day 

Base histogram time = 33h 55min = 1.41 day 


500 


400 


300 


200 


SHIPMENTS 


Withee! ; 


100 


60 
39 
| Pee a 
>» 4.5 ~5.5° 76.5 f. o> 2O roel on: 
TOTAL TRANSIT TIME - DAYS 


00 





Od 


CUMULATIVE DATA 94 


50% = 
28 
Pa 
5) a 


69 | 
0 See eo OY OM o>. cia 
TOD Ke TAN Od tik | 


Xa a Ds SEP aL TAT OEE GA A PIAL YLT ADD 


Qo 


i OE 


FRGURE cl 


peat 








ANDERSON to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 1901 shipments Jul-Dec 74 
Minimum total transport time = 17h 45min = .74 day 

Base histogram time = 33h S5min = 1.41 day 
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CLARK to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 397 shipments Jul-Dec 74 
Minimum total transport time =.27h 50min = 1.16 day 


Base histogram time = 85h = 3.54 day - 
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CLARK to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
Bee ORTTY 2 CARGO Based on 397 shipments Jul-Dec 74 
imam total transport time =.27h 50min = 1.16 day 
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CLARK to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 397 shipments Jul-Dec 74 
Minimum total transport time =-23h 50min = 1.03 day 
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BEAkK to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 397 shipments Jul-Dec 74 
Minimum total transport time = 24h 50min = 1.03 day 
mase Histogram time = 41h = 1.7 day 
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HICKAM to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
999 CARGO Based on 439 shipments Jul-Dec 74 

Minimum total transport = 10h = -°.42 day 

Base histogram time = 67h 10min = 2.8 day 
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HICKAM to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 1550 shipments Jul-Dec 74 
Minimum total transport time = 10h = .42 day 

Base histogram time = 67h 10min = 2.8 day 
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HICKAM to TRAVIS (via MAC) to LONG BEACH. (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 2871 shipments Jul-Dec 74 
moonimum total transport time = 10h = .42 day 

Base histogram time = 67h 10min = 2.8 day 
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HICKAM to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
999 CARGO Based on 439 shipments Jul-Dec 74 


Minimum total transport time = 7h = .29 day 
Base histogram time = 23h 10min = .97 day 
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PteneM to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 1550 shipments Jul-Dec 74 











Minimum total] transport time = 7h = .29 day 
Peoe histogram time = 23h 10min = .97 day 
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HICKAM to TRAVIS’ (via MAC) to SAN DiECO (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 2822 shipments Jul-Dec 74 
Minimum total transport time = 7h = .29 day 

Base histogram time = 23h 10min = 97 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to ANDERSON (via MAC) 
999 CARGO Based on 301 shipments Jul-Dec 74 
Minimum total transport time = 22h SSmin = .95 day 
Base histogram time = $3h = 2.2 day © 
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LONG BEACH to TRAVIS (via QUICKTRANS) to ANDERSON (via MAC) 
PRIORITY 1 CARGO Based on 2159 shipments Jul-Dec 74 
Minimum total transport time = 22h S5min = .95 day 

Bese histogram time = 53h = 2.2 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to ANDERSON (via MAC) 
PRIORITY 2 CARGO Based on 7078 shipments Jul-Dec 

Minimum total transport time = 22h SSmin = .95 dav 

Base histogram time = 53h = 2.2 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to CLARK (via MAC) 
399 CARGO Based on 587 shipments Jul-Dec 74 

Minimum total transport time = 29h 50min = 1.24 day 
Base histogram time = 59h SSmin = 2.5 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to CLARK (via MAC) 
PRIORITY 1 CARGO Based on 2956. shipments Jul-Dec 74 
‘Minimum total transport time = ‘29h 50min = 1.24 day 
Base histogram time = 59h 55min = 2.5 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to CLARK (via MAC) 
PRIORITY 2 CARGO Based on 4198 shipments Jul-Dec 74 
‘Minimum total transportation = 29h SOmin = 1.24 day 
Base histogram time = 59h 55min = 2.5 day 


2500 
2000 | 
1500 
1232 
1000 819 $33 
500] ua al 
121 pew 
ae) 





Mepomeet. > 62 4.50lClCUSUS!lhUMAWS O 0R D1a5D 8 Foo 
TOTAL TRANSIT TIME - DAYS 


, | a 100” 
CUMULATIVE pata | | nes 


| 83 
ie 
52 
: i: 
ee 
Gee Gas Gets oe esa eo 


TOU toate) le tiki Sees 


eel 


FIGURE 49 
a 


Boe pf oe 





\e O22 TGUSNy S 





| , Uc 
| * = UzZZ OWT} WNWTUTYY 
) Uy vse JNOT | usc SUT. Urey 
uTUSS UT ‘ SIAVUL °3 HOVE ONOT 
® duVNXO 
Ups ¢-IuUd | 7 
ugzZ Z-1uUd 
UZ8 I-1Yd 4 . moe Hat 
ULS 666 , @ dNVTIVO (Ipt-D) UtTwg yg oS 
URDW if) 
a eee (vg-9) utwog us MOdUVH TUVEd_ Fc. 
= 
SIAVUL = 
WYNOIH & 


Aep TZ°T = utwos YOp = UTWOS YS + YSe = OUT} wWerSOISTY oseg 
ABP Gp’ = ULWGp UOT = UTWOS US + UTWSS UT + YS = OWT JY1OdsurL} [eIO} WNUTUTY, 


(OVN @TA) WVNDIH 02 (SNVULNDINO BTA) SIAVUL 02 HOVE ONOT 


Alone 











LONG BEACH to TRAVIS (via QUICKTRANS) to HICKAM (via MAC) 
999 CARGO Based on 1032 shipments Jul-Dec 74 

Minimum total transport time = 10h 45min = .45 day 

Base histogram time = 40h SOmin = 1.71 day 
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LONG BEACH to TRAVIS (via QUICKTRANS) to HICKAM (vi 
PRIORITY 1 CARGO Based on 6201 shipments Jul-Dec 74 


Minimum total transport time = 10h 45min = .45 day 
Base histogram time = 40h SOmin = 1.71 day 


2500 


2000 1774 


1500 
1215 IES 


1000 
654 


500 398 


a MAC) 


lea 


oe 


238 a 25 coder | 
| { 


So 34500 4 oe Ono Omer) Sone 
TOTAL TRANSIT TIME - DAYS 





: 05) eee 
CUNULATIVE DATA 89 - 


83 


25 





24 
4 
mee 
Be A ies es We ae ee re ORD 
TOTAL TRANSIT TIME - DAYS 
: FIGURE 52 


2 


eG ale 








LL ST I I CD AA Aa a Cc A ce a Sate 






LONG BEACH to TRAVIS (via QUICKTRANS) to HICKAM (via MAC) 
PRIORITY 2 CARGO Based on 8591 shipments Jul-Dec 74 
Minimum total transport time = I0h 45min = .45 day 

Base histogram time = 40h 50min = 1.71 day 
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LONG BEACIE to TRAVIS (via QUICKTRANS) to HICKAM (via MAC) 
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PRIORITY 3 CARGO Based on 175 shipments Jul-Dec 74 
Minimum total transport time = 10h 45min = .45 day 
Base histogram time = 40h 50min = 1.71 day 
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LONG BEACH to NORFOLK (via QUICKTRANS) to NAPLES (via MAC) 
999 CARGO Based on 2096 shipments Jul-Dec 74 

Minimum total transport time = 25h 40min = 1.07 day 

Base histogram time = 76h 5min = 3.17 day 
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LONG BEACH to NORFOLK (via QUICKTRANS) to NAPLES (via MAC) | 


PRIORITY 1 CARGO Based on 3083 shipments Jul-Dec 74 
Minimum total transport time =.25h 40min = 1.07 day 
base histogram time = 76h S min = 3.17 day 
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LONG BEACH to NORFOLK (via QUICKTRANS) to NAPLES (via MAC) 
PRIORITY 2 CARGO Based on 7603 shipments Jul-Dec 74 
-Minimum total transport time = 25h 40min = 1.07 day 

Base histogram time = 76h 5min = 3.17 day 








2500 
2033 
2000 
1500 
1000 908 
wo8 529 

500 467 

4 

wo 


5) 
& 4-5 5.5 655 7500080 mOmer 
TOPAL TRANSET TIME coupon 


mos. 6 
CUMULATIVE DATA 


. 94 | Ne: 
| 88 
80 | | 
75% 68 
51 
- 50% | 
25% res 
aie 6) 6.5095 8.5 One 


i 
De A eS es 


Teo l.o 6245 CS 


TOTAL ERANS 12 EME eis 
PLC ies 
i eeps, 











ee, 





UTWST UT a . 
5 UTWOZ UT UT UTWS UZ UL UTWUSp UC OOXTd NVS 
VTOOVSNAd SVTIVd E aS 
UTUSS : 
/ - us 
aa HOVad ONOT = W9/ 
UT é NOLSATUVHD fe V 
TE CING (an 
/ = : 
Ps GUVNXO oe 
i a : 
/ oe uTWOS YS ; _ 
ct — : No. 
“has a) i aNVINVO @ (23 
Ee _  & 
— / me 
ei i i Ger ine te 
Y'IOANON SITOdVNVICNI SIAVUL 
uSZ OWT. uNnUTUT; 
uz9 OUT UL 


MTIOHYON 93 HOVE ONOT 


CS ele ott eo Odds ra Te4o 4 WNWT UT) 


(SNVULYSIND BTA) AIOAYON 02 HOVAg JNOT 


160 








OJAId NVS 


US OUT} WNWTUT, Le 
U6T OUT UPd 
OOdId NVS 02 HOVE ONOT 


y HOVAd DNOT 


ABP SZT° = YE = SWI} YIOdsueId [e102 WNWTU TW 


(SNVULNOINO BTA) OOFIG NVS 02 HOVE ONOT 


6] 


ELC: 


161 








f\ OOHId NVS 
"ous 


ey slot ele IMGT 












| 
| 
| 
! UzZ QUT} WNUTUT 
; 1G Ca SUT] uPoy 
utuss ut | © G¥YNXO SIAVUL 02 HOVE ONOT 
| ® 
| uTwOg YST 
ie 
Hes b Tid oar ("oar ) = 
LHd ueow ¢ UTWOS paaa ae UTS T.U9 uTwos US UTWOS YIZ & 
_ ; es ae 
SIAVUL WVNOIH NOSUSANY WUV IO = 
ce 


uTWOY YS 
VINSONOA FA 


WLONOA 
Coote opdues eIepgg6 PUe S *Z- Td) 


Aep OL°¢ = UTWOZ YOR = UTWOZ USS + Yg¢e = OWT weis04sty aseg 
;ACPIg'2 = uTWST YOO = UTWOZ Ygg + UTUSS YT + YS = OWT JrodsueI? [eI02 UNUTUTY 


(OVW BTA) VLONOA ©4 (SNVULNOINO eTA) SIAVUL 02 HOVEE ONOT 





LOZ 








meNG BEACH to TRAVIS (via QUICKTRANS) to YOKOTA (via MAC) 
PRIORITY 1 CARGO Based on 278 shipments Jul-Dec 74 


Minimum total transport time = 60h 15min = 2.51 day 
Base histogram time = 90h 20min = 3.76 day 
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NAPLES to NORFOLK (via MAC) to LONG BEACH (vic QUICKTRANS) 
999 CARGO Based on 296 Shipments ‘Jul-Dec 74 

Minimum total (Vas port tine = ihesmiinne dean.) wecliey 

Base histogram time = 1Z7h 15min = 5,38 day 
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NAPLES to NORFOLK (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 554 Shipments Jui-Dec 74 





Minimum total transport time = 44h 50min = 1.87 day 
Base histogram time = 129h 15min = 5.38 day 
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NAPLES to NORFOLK (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 1566 Shipments Jul-Dec 74 
Minimum total transport time = 44h SOmin = 1.87 day 

Base histogram time = 129h 15min = 5.38 day 
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NAPLES to NORFOLK (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 3 CARGO Based on 124 shipments Jul-Dec 74 
Minimum total transport time = 44h.SOmin = 1.87 day 

Base histogram time = 129h 15min = 5.38-day 
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NAPLES to NORFOLK (via MAC) . ; 

I99 CARGO Based one 296 shipments julenee 74 

j Minimuin total transport time = iy lone = soda 
Base histogram time = 31h Poi len s0 day . ‘ 
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NAPLES to NORFOLK (via MAC) 
MenORITY 1 CARGO Based on 559 shipments Jul-Dec 74 
Minimum total transport time 
Base histogram time 
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NAPLES to NORFOLK (via MAC) | 

PRIORITY 2 CARGO Based on 1566. shipments Jul-Dec 74 
Stinimum total transport time =‘3lh 15min = 1.30 day 
Base histogram time = 31h 15min = 1.30 day 
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NAPLES to NORFOLK (via MAC): 

PRIORITY 3 CARGO Based on 124 shipments Jul-Dec 74 
Minimum total transport time = 31h 15min = 1.30 day 
Base histogram time = 31h 15min = 1.30 day 
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NORFOLK to NAPLES (via, MAC) | 

999 CARGO Based on 2096 shipments Jul-Dec 74 
Minimum total transport time = 14h Smin = .58 day 
Base histogram time = 14h S5min = .58 day 


1000 


800 


600 


SHIPMENTS 
i 
© 
© 


200 


Soe, 


601 


OS 


moves £65 05,5 465 5, SG 5 ee seeo ee oeeL. 
TOTAL TRANSIT TIME - DAYS 





CUMULATIVE DATA 





TTD TOLL LL CI Oe 
ee SM 


eS Ge 2) pt eee oe oc Oe BOON Oe oe 
TOW a ea od Stal Sas 


FICORE 





178 





NORFOLK to NAPLES (via MAC} 
PRIORITY 1 CARGO Based-on 3083 shipments Jul-Dec 74 





Minimum total transport time = 14h Smin = .58 day 
Base histogram time = 14h Smin = .58 day 
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NORFOLK to NAPLES (via MAC) 
PRIORITY 2 CARGO Based on 7603 shipments Jul-Dec 74 


Minimum total transport time = 14h 5min = .58 day 

Base histogram time = 14h Smin = .58 day 
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YOKOTA to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
999 CARGO Based on 152 shipments Jul-Déc 74 

Minimum total transport time = 1llh 30min = .48 day 

Base histogram time = 27h 40min = 1.15. day 


500 


400 


300 
2.010 


100 72 
20 ae 





Rk SE ee EE et Et — 


Wes 1.5 2.5 3.5 4.5 5.5 6.5 97.5 Oe 5 meemod 
TOTAL aeRaNS (ia Te eee 


g7 100 
| a5 > 
CUMULATIVE DATA sg f 


Re | 8 p eis Sener 





15% . a 


ae) 
1 | 
ov? 


ET EES 





pee Sec a neste cs Sees ooh) mae 0 5 Ome 
TOTAL TRANSIT TIME - DAYS 





FICURL 84 tesa 


184 





SS 


YOKOTA to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 352 shipments Jul-Dec 74 


Minimum total transport time = 


14h 30min = .60 day 


Base histogram time = 71h 40min = 2.99 day 
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YOKOTA to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
PRIORITY 2 CARGO Based on 324 Shipments Jul-Dec 74 
Minimum total transport time = 14h 30min = .60 day 

Base histogram time = 7lh 40min = 2.99 -day 
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Sauna RR ee 
YOKOTA to TRAVIS (via MAC) to LONG BEACH (via QUICKTRANS) 
eo CARGO Based on 152 Shipments Jul-Dec 74 - 


.Minimum total transport time = 14h 30min = .60 day 
Base histogram time = 7lh 40min = 2.99 day 
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YOKOTA to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PRIORITY 1 CARGO Based on 352 shipments Jul-Dec 74 

* Minimum total transport time = 1lh 30min = .48 day 

Base histogram time = 27h 40min = 1.15 day 
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YOKOTA to TRAVIS (via MAC) to SAN DIEGO (via QUICKTRANS) 
PREORITY 2 CARGO Based on 324 shipments Jul-Dec 74 
, Minimum total transport time = llh' 30min = .48 day 
Base histogram time = 27h 40min = 1.15 day 
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Ninole™ the times tertile major use legs were 
developed it was impossible to develop times for some others 
due to the complete lack of historic information. Therefore 
times from the primary stock points or IMA's to the ships 
and any others not given in the previous data that are deemed 
necessary will have to be an estimate based on the ships 
expected location. A minimum of one day is required: bh) seine 
medel for all shipments. 


The fields of data on the transportation record 


x 


follow: 
FROM The point from which an item is to be shipped. 
TO The point which the item is shipped to. 


meyNS DIST The distribution information for the trans-~- 
portation times over the leg. 


USE Used by the program to accumulate the use 
data for later output. 


6. Miscellaneous Record 
The miscellaneous file (MISC FILE) contains one 
meecord of input data. This data 1s used internally by the 
Somputer to control phases of the run. The fields of infor- 


mation follow: 


enor The procurement lead time for new units. This 
is the time from order to arrival of the ies 
at= chempraimadny SCOCK pont... 


RUN PERIOD The number of clock days that the program user 
desires to simulate. 


MAX LOSSES The maximum number of units that are allowed 
to be lost to. the system betore a plvCCcuUrcHeu: 
order is placed to replace theme. | 1he oroeiiie- 
ment order is placed automatically for the 
number of units lost and distributes them to 
the primary stock point on the coast where 


they were lost. 


et 





Eee oP 


ul TERS 


East coast primary stock point. 


West coast primary stock point. 


fee internal storage Words 


In addition to the files of records there are 


several code words used in the program to designate storage 


Spaces for certain information. These words and their use 


mee as follows: 


CLOCK 


mORCODE 


Peer CODE 


aN = TN 


mow) 1 TEM 


REPAIR STORE 


HOLD TIME 


HOLD SITE 
ieennough 5 


ORDER HOLD 


eGo S 
WaeeibOSS 
TOTAL LOSS 


Used in the main program to keep tiraek ot ene 
number of days run and the day the program is 
Simulating. 


Used throughout the program to designate the 
destination of a shipment for determination 
of the transportation time. 

Used throughout the program to designate the 
Origin of a shipment for determination of 
Ene tThransportations timc. 


Used in the failure routine to store thesia. 
LO point Of an NRET une. 


Used in the failure and PMA routines toroto se 
an item number for future reference. 


Used in the failure routine to store the repair 
level of the NRFI unit for future reference. 


Used in the failure routine to store a number 
ingilcatinge a future Clock time tex later 
comparison. 


ised in the ta1lure tGoutimne to hold sitcue@ou. 
needed for future reference. 


Used in the backorder routine to hold the 
reorder code for future reference. 


The Cimulative storage of East Coast losses: 
The cumulative storage of West Coast losses. 


The cumulative total of both East and West 
Coast losses which is an output of the program. 
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TOTAL The cumulative total of all procurements 
PROCURED printed as an output of the program. 
E. ROUTINES 
The following discussion is presented as a short 
explanation of the individual routines used in the program. 
It 1s not intended to be so complcte as to replace the 
flowcharts presented in Appendix C, however when used in 
conjunction with them it should provide a thorough under- 
Standing of the manipulations carried out by the model. The 
routines and subroutines will be presented individually 
and connections between them will be pointed out. It is 
Suggested that the flowcharts presented in Appendix C be 
memcrenced in conjunction with the reading of this section. 
1. Main Program 
The main program starts the run and inputs the 
data. It then generates a stack record, action coded 
FAILURE, for each unit installed on the ships. It considers 
the introduction data of each ship when computing the future 
faire date of the items and usés the fail time subroutine 
Gemactermine the number of clock days each unit will operate. 
The routine then adds one to the clock and accesses 
miemrirst record in the event stack. With the event stack 
being input in chronological order and kept in order by the 
wexcking procédures, if the first record 15 not due for 
Metion on the day indicated by the clock then no action is 
mequired on that particular day. If this is the case the 


preoecram then branches to the closeout/print routine (C0). 


LoS 





If action is indicated it will branch to the routine that 
meecalled for by the action code. The code could indicate 
either RFI DEL (D), FAILURE (E), PMA (F), BACKORDER (G), 
NRFT DEL (H), PROCUREMENT (I), or STOCK/PMS (J). When the 
@etaon 1S complete the program will branch back to this 
momeime again and look at the next stack record. When no 
further actions are necessary and the closeout/print routine 
meecomplete it will branch back and add one to the clock 
Derere accessing the stack records again. 

werkt Delivery “(D) 

When the action called for on a stack record is RFI 
Heieecene program branches to this routine. Its first detion 
memeo access the site or ship record which is to be the 
Meseination of the delivery. If the destination is a site 
it will add 1 to the site inventory and check to see if the 
inventory level is over the maximum allowed. If it is, the 
Unit is shipped to the sites ORDER FROM 1 point. If the 
maximum is not exceeded the unit is kept and in either case 
a check is made to see if the site itself repaired the unit 
and if so one is added to REPAIRED to keep track of the 
number repaired at each site. 

If the destination is a ship the unit will be added 
to the ships inventory unless it is missing an installed unit 
PNORS). If it is NORS then the unit is Installed and: a. 76 
cord is generated for its pending failure. 

oa aie LE) 

When the action called for is FAILURE the routine 

first accesses the ship record for the ship on which the 
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unit was installed. It adds one to the Ships wea luwes 

and generates a stack record for the Shipment of the NRFT 
unit (NRFI DEL). At this point it also determines the level 
at which the unit will be repaired or if it is lost. If 
the unit is lost it is added to East or West Coast losses 
as appropriate. 

The program then goes through the manipulations 
necessary to provide a replacement unit. First it screens 
the ships inventory and if a unit is available it is in- 
Stalled and a stack record for the pending failure is 
generated. The IG-2/3 ORDER FROM site is then screened 
mena unit to replace the inventory item used. lf the 
Site has no RFI inventory then the unit is backordered. 

if the ship had no units in stock the mexe eneen 
meeeuo See if an AFS is available and if it has a REE anit. 
he so the unit is shipped from the AFS, probably a) time 
of one day, and the ship is put in a NORS condition until 
memarrives. The AFS will also order a replacement unit 
met Its stock from the ORDER FROM 1 point or will backorder 
if none are available. If no AFS is desired as a stock 
moemntc then a zero code will appear in AFS on the ship record. 

Ilf No APS 15 available it will next screen heme a 
ORDER FROM site for a replacement part. If available, the 
unit will be sent with the ship being NORS during the 
meansit period. If no unit ws available at this site the 
event stack will be checked for the next scheduled RFI 
delivery to be received by it. Through a scries of com- 


parisons the program will see if a unit could be obtained 
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sooner from one of this sites ORDER FROM 1 through 4 points, 
than waiting for the scheduled delivery to the site plus trans- 
PortatioOn time to the ship. If no unit Can be obtained sooner 
from these sites the unit will be backordered from the IG-1 
ORDER FROM SITE. If a unit is supplied from any one of the 
sites, that site will order or backorder to replace its in- 
Pemeory unless it 1S a primary stock pornt which®can me 
maplcnished only from repair or procurement. If it 1s deter- 
fined that the site which supplied the unit will also repair 
the failed unit the routine will not crder a replacement but 
tomer rely upon the repair for inventory replenishment. 

4. Programmed Maintenance Action (F) 

If the action called for is PMA the model branches to 
ees routine. The site record for the destination and the 
elmo record matching the INSTALL CODE are first accessed. 

If the ship is missing an item (NORS) the program will search 
M@aromeh the stack for the backordered unit or the DELIVERY 
coded record which indicates the action being taken cn the 
feecing unit. If a unit is backordered the record 1s can- 
celled and the available unit is installed with the appro- 
Peetate failure record initiated. If a unit is in trans 
(coded DELIVERY) it is turned around to return to the point 
of origin with two days added for locating the unit and 
completing the turnaround. 

If the ship is not NORS then the routine will Pad 
the FAILURE coded record for the item to be replaced. The 


time since the unit was installed is computed to determine 
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1f its time installed exceeds the MIN OPS TIME. If not the 
programmed maintenance replacement unit is returned to its 
Site of origin and no changeout takes place. If the time 
1s exceeded the new unit is installed and the removed unit 
is shipped to the sites ORDER FROM 1 point for repair. 

>». Backorder (G) 

An action code of BACKORDER calls for the following 
meron. the site record for the site from which the unit 
impackordered (ORIGIN CODE) is accessed and checked for 
inventory. If none is available BACKORDER is increased by 
Omemand the stack code is increased by one $6 that it will 
memenecked again the next clock day. 

If the site has RFI inventory the transit times 
computed and a record coded RFI DEL is generated. DEMANDS 
is increased by one and if the BACKORDER coded stack record 
was coded for a reorder, and the site is not a primary stock 
Moamt, a unit is ordered or backordered to replace the sites 
stock. 

6. NRFI Delivery (H) 

For stack records coded NRFE@DEL the pkegnam branche: 
mmtiis routine. After locating the appropriate site record 
a check is made to see if the repair is to be made at this 
esees repair level and if the site has the capability. ir 
Mot the unit is shipped on to the BCM TO point for repair. 
ijt is to be repaired at this site it is added te the NBKFI 
INV and a repair time is computed. A stack record is then 
generated for the time it will come out of repair coded 
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7. Procurement (T) 

When a stack record coded Procurement is encountered 
the following actions are taken. A stack record for each 
unit to be procured is initiated with a stack code equal to 
the CLOCK plus the procurement lead time (PCLT). This will 
become the delivery date on the new units. 

8. Stock/Programmed Maintenance (J) 

STOCK/PMS coded records cause the program to branch 
femecnis routine. The routine first checks the origin site 
Mmomsece if it has any RFI inventory. If it does not, the 
stack code is increased by one and one is added to the sites 
BACKORDER. If a unit is available it is shipped to the site 
Paeomip called for by the DEST CODE. The action code on the 
meeord will be either RFI DEL or PMA in the case of records 
with a ship code entered in the INSTALL CODE field. 

os time Compare Subroutine 

This subroutine is used by the failure routine to 
compare the delivery dates on units in stock at various 
Sites against the expected delivery date on a unit which is 
in transit to the ships IG-1 ORDER FROM site and must then 
be forwarded to the ship. If the time for the unit in stock 
is shorter the program branches back to a point in the 
failure routine which orders the unit. If it is not, then 


the routine exits back to its previous location in the 


farlure routine. 


Oo Transportation Subroutine 


This subroutine accesses the distribution informa- 
tion for the transportation leg of interest and a random 
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digit. Whether the random digits will be computed and stored 
until used or computed at the time of use is left to the 
Puogrammer. In either case subroutines are available as well 
as the routine necessary to compute a transit time from the 
Cumulative distribution information and the random digit. 
This routine also adds one to the USE field of the record. 
It should be noted at this time that while this flowchart 
uses records for the transportation legs, a table look up 
arrangement would probably prove much more efficient. In the 
mimerest Of simplicity and because of the differences in 
computer languages and computers themselves this problem is 
meee to the programmer. It is believed that this does not 
Smemiticantly detract from the basic decision rules whieh 
Mase model attempts to present. 
mies | Fail Time Subroutine 
This subroutine accesses the FAIL TIME DIST informa- 
[ronevand a random digit. From this point on the computations 
could be handled by the same routine as used in the trans- 
portation subroutine. 
12. Repair Level Subroutine 
This subroutine is basically the same as the two 
previous ones and would use the same routine for iene 
computations. 
hoe -Closeouty Print (C) 
When all the actions necessary on the stack records 
for a given day are completed the prograin branches to this 


routine. The routines first actions are to ACCUMULALeC«@Lre 
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mata On the site and ship records for future output. Next 
it determines if the total unit losses have equalled or 
eeeceded MAX LOSSES. If so a procurement order is initiated 
for each coast. If not the routine determines if the end 
Of a year has been reached. The year end triggers the print 
weamands. For each site record it prints SITE CODE, BACKORDER 
sume kEI, SUM NRFI, DEMANDS, and REPAIRED. For each ship re- 
Sema it prints FROM, TO, and USE. It also prints TOTAL LOSS 
and TOTAL PROCURED. All of these values represent cumulative 
Momeais for the year and are computed to zero for the start oz 
the next year's run. 

The next check is for the ene o£ the KUNSPERION 
which will stop the routine. If this is not the case then 


it branches back to the main program. 


feo l PUTS 

ie previous section gave a list of the items that are 
printed and the section prior to that gave an explanation of 
the code words. This section attempts to explain the 
reasoning behind selecting these particular outputs. 

For each site the outputs were chosen to afford the user 
the opportunity to monitor the effectiveness of the site as 
well as those necessary to apply cost data if desired. The 
BACKORDER output gives the number of days that a demand was 
pmeeed on the site which it could not fill. A high number 
would indicate too low an inventory, transportation delays 
too long, or repair time too long. ‘The policies could then 


be changed in an attempt to lower the number. The SUM RFI 
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and SUM NRFI when divided by the number of days the site was 
in operation gives the average inventory. This may be looked 
at for high or low trends, however it was mainly kept so that 
in the event an attempt is made to apply costs to the system 
the cost of holding inventories could easily be applied. 
DEMANDS gives the cumulative number of demands filled and 
provides an indication of site usage. REPAIRED provides the 
Mumiber repaired at the site and can be utilized for both 
usage and cost applications. 

The ship data probably gives the best idea of the effect- 
iveness of the total system. SUM NORS indicates the total 
tieeomeach ship did without an installed item. If it is 
higher than is considered acceptable then some means of 
supplying the item on a more timely basis must be provided. 
imierwcould be done through more onboard inventory, better 
Msera@t the AFS, faster transportation, or maybe more stock 
at points close to the ship. The FAILURES output is designed 
primarily to monitor the simulation to make sure that one 
ship aid not have an inordinate number of failures due to 
the random digit program. 

mimes USE data for the transportation légs is for Cost 
computations but might also show where heavy usage JUS ti bie s 
more frequent flights or other improvements. 

The TOTAL LOSS output gives an idea of what can be 
expected in the actual system and also allows Simulation 
monitoring. The TOTAL PROCUREMENT is for cost data but 15 %2 


good indication of the cost effectiveness of the operating 
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policies. If procurement can be cut Sipnitireantly , “with 
imeetle loss in effectiveness, through inexpensive policy 


emampes then they are probably justified. 


fee APPLICATIONS 

By making as many parameters as possible inputs rather 
than integral parts of the program the model gains a great 
meat) of flexibility. Having successive runs for each item 
and varying only a few of the inputs per run can provide a 
good insight into the sensitivities of the system. 

At the present time plans are to conduct all component 
repair at one or possibly two sites and not to stock units 
commence iMA's or on the AFS's. The program can be nun this 
way by merely inputing the data in this form. If sometime 
fmomeire future, changes to these policies present viable 
alternatives, the model is already equipped to handle it. 
This was done because it was the opinion of the authors 
that some of these changes will become necessary in order 
wemmrovide a high degree of operational readiness through 
repairable item availability. 

The model is especially useful in addressing such 
questions as: 

1. What happens to the system’scost and effectiveness 

if stock points are added or taken away? 

2. What happens to the system's cost and effectiveness 

Teonnenery pid Old Ly (Faster) transportation is 


utilized? 


ZZ 





3. What if repair times or procurement times are cut 
Sweniticantly? 
4. What if stocking levels are altered significantly? 
9. What if site repair capabilities are changed? 
6. What does a change in operating schedules or the 
number of ships do to the need for spare parts? 
While the model does not provide optimum policies for the 
system it does afford the opportunity to test them in a very 
close approximation of the real world and to assess their 
worth. This model is meant to be used throughout the life 
of the LO-MIX ships and not just in the planning stages. As 
Previously mentioned, if properly input into a computer, the 
results of the monitoring system will provide information of 
imiemeasing accuracy for the model. The better these inputs 


fiieemore realistic will be the output. 
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VIT. CONCLUSIONS AND RECOMMENDATIONS 


poe CONCLUSIONS 

The repairable inventory distribution and monitoring 
System, as presented, is considered a viable and economically 
feasible tool for controlling and monitoring the repairable 
material associated with the PHM/FFG program. This system 
can provide both the actual physical support for these ships 
as well as the information required to effectively monitor 
the status and location of repairable material within the 
pipeline. As designed, the overall system is completely 
compatible with the present Navy Supply System and particular 
attention has been devoted to the utilization cf existing 
Resources and to avoid duplication of efforts. 

Memsportation pipeline data has been included to 
peewade a basis for determining in-transit time frames which 
can be used to formulate follow-up and activity performance 
measurement criteria. This information will also be used 
in the repairable simulation model until actual program data 
from the monitoring system becomes available. 

To complete the system, the repairables simulation model 
has been developed. This model, utilizing input data from 
@memadistribution/monitoring system and realistic in-transit 
time frames, will provide valuable information in deter- 
mining inventory levels, repair policies, facility locations, 
procurement quantities and shipping/handling policies. 

Herein lies the potential answers to the repairable 


asset management problems that may be associated with the 
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teweLO-MIX concept. Even more critical, this system will 
provide the inventory manager the basic tool necessary for 
the optimum support of the PHM/FFG weapon system. Only with 
complete control of all system's stocks can the inventory 
manager make logical issue and repair decisions that will 
insure the maximum utilization of the available material. 
Positive control and up-to-date knowledge of stock levels 
and locations will also provide the inventory manager with 
the capability to effectively evaluate the degree of support 
efteeetiveness that could be expected. 

Feedback accumulated from the monitoring system will 
peeevidae the inventory manager the current data required to 
effectively track all Not Ready For Issue carcasses through 
ie Bepair cycle and complete Ready for Issue asset visi- 
bility at all stock points. New avenues will be open to 
the inventory manager that will identify responsibility at 
all echelons and the means to initiate follow-up action 
aompequired. 

Underlying these examples of the overall system as a 
tool to management is the repairables simulation model with 
miemexplicit capability to be able to react to changing 
conditions. The model can be used to simulate outcomes 
from variable input data and will provide the inventory 
manager with the data necessary to position material re- 
sources to meet the support requirements Of the operating 


EORCES. 
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B. RECOMMENDATIONS 


While the existing supply system and available trans- 
portation provides adequate support for the proposed LO-MIX 
repairables system in almost all cases, there are some areas 
where improvements could be made. The following are sugges- 
tions offered by the authors which should contribute sig- 
nificantly to the overall effectiveness of the system. 

(1) Expedite development of the Mechanized Master 
Repairables Item List. The Mechanized MRIL should be com- 
patible with the Uniform Automated Data Processing System 
(UADPS) and installed at all major stock points. This action 
will enable the stock points to rapidly transmit management 
@a@aeto the inventory manager and will provide the capability 
to automatically screen and ship Not Ready For Issue repair- 
able material. 

(2) Require a one-time inventory of all condition coded 
assets that are maintained on the Inventory Control Point 
Seoererecords. This inventory report should include in- 
dasaudiial serial numbers for all repairable material held at 
micmvarious stock point locations and designated overhaul 
points (Navy and commercial). The information gathered can 
be used to compare on-hand balances and the differences 
reconciled. Future reconciliations (inventory will not be 
required) should be conducted annually to verify the 
accuracy of stock records at the Inventory Control POwnrt. 

(3) In conjunction with the one-time inventory 


described above, all activities should be required to -inelude 
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item serial numbers on all repairable material trans- 
actions reported to the Inventory Control Point. Serial 
number control will provide the capability to manage each 
met 25 an entity and facilitate carcass tracking. 

(4) <A Fleet Repairables Assistance Agent (FRAA) should 
also be positioned at TRAVIS AFB and CLARK AFB to expedite 
the movement of retrograde NRFI repairable carcasses. Both 
TRAVIS and CLARK are key transshipment points to and from 
Mmmeewestern Theater of Operations. 

(5) Set up the computer software necessary to input 
the information gained from the monitoring system into a 
@eeeal computer and to extract it in the form to be Wtvlazed 
bythe repairables simulation. This shouid be done as soon 
as possible in order to build a timely and useful data base. 

(6) Program the model presented in this thesis as 
soon as possible and start preliminary computer runs for 
planning purposes. Proper use of the model can prevent 
Costly mistakes in setting up the system and could prove 
imvaluable in the planning process as well as the operating 
phase. 

(7) Where not already established, dedicated feeder 
lines into the MAC and QUICKTRANS systems should be estab- 
lished to minimize port hold times at the terminals. 

(8) Similar dedicated systems should be established 
for timely notification and movement of goods at destination 


eooninimize cargo hold time. 
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(9) Accumulate more detailed QUICKTRANS performance 
ata (1.¢., transportation and port hold time information 
by priority for specific routes and terminals) to enable 


the system to quantitatively evaluate channel performance. 
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The following is a comparison - breakdown between the DEG 
Ship's Manting Document, OPERAV 10-?60 dtd 2 Jine L971, and the 


APPENDIX A 


“Manning Document NMAVSHIPS 399337.11A of April 1973. 


Comparisons - breakdowns are presented for the following: 
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7. VULISTED ORGAMIIZATIONAI REOULELMLE TS Stsitini CiO iaeaeS), contd. 
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APPENDIX C 
FLOWCHART OF THE REPAIRABLES SIMULATION 


MAIN PROGRAM 


START j 
J SUBTRACT 1 


FROA ITEMS 


INPUT Ise Slee: 
DATA 2 
T YES 
$ 
ACCEoo Filkst 
SHIP RECORD NO 
ACCESoe EAT 
SHIP P NC END OF 
RECORD rt FILE 
DO FAIL 
TINE SUB- : 
ROUTINE YES 
ADD 2-10 
CLOG és (a 


OBTAIN IN- 
ACTIVE STACK 


RECORD 


ACCESS 
FIRST STACK 


RECORD 
COMPUTE 

STACK CODE A 
= FAIL TIME 





COMPUTE DATB 
INSTALLED = 
INTRO DATE 





COMPUTE 
DEST CODE 
= SHIP CODE 


COMPUTE ITEM 
NUMBER = 
ITEMS PER 

Sy pl) 


INSERT STACK 
RECORD IN 
EVENT STACK 





CONTINUED 
NEXT PAGE 
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SUBTRACT 1] 
FROM RFI 


INV No [* 





SUBTRACT 1 
FROM NRFI 
INV 


ADD 1 TO 


REPAIRED Ps. 






COM PUTE 
FROM CODE 
= SITE CODE 






CONTINUED 
NEXT PAGE 


KPT Dp vik ou Ne 





SEARCH SITE 

FILE FOR 

SITE RECORD 

WITH SITE 

CODE = DEST 
613 








NO 


ES 


| ADD 1 TO 
RFI INV 


YES 


% NO 


‘LGIN CUS 
DEST CODE 


Y 


SUBTRACT 1 
FROM NRFI 
INV 








INSERT STACK 
RECORD IN 
INACTIVE 
STACK 







"7 
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ACCESS SHIP 
RECORD WITH 
SHIP CODE 
= DEST CODE 


— 


ADD 1 TO 
INVENTORY 










ORS CODENN® 


po i 


DO FAIL INSERT STACK 
TIME SUB- RECORD IN 
ROUTINE INACTIVE 
STACK 








Ss 


COMPUTE STACK 
CODE = FAIL 
AE Uy Oe < 

CLOCK 


COMPUTE 
|} ACTION CODE 
= FAILUTE 


COMPUTE DATE 
INSTALLED = 
CLOCK 


SUBTRACT 1 
FROM 
NORS 


INSERT STACK 
RECORD IN 
EVENT STACK 








oy aihad 
oa: 


a 


1. = _ 













DO TRAKS- 
PORTATION 
ROUTINE 








COMPUTE 
STACK CODE 
= TRANSIT 
TINE + CLOCK 








COMPUTE 
DEST COLE 
= TO CODE 


INSERT STACK 
RECORD IN 
EVENT STACK 
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FATEURE ROU RIN: 


COMPUTE TO 
CODE = SHIP 
; TO 


COMPUTE 
TURN-IN = 
SHIP TO 





So 


COMPUTE 
FROM CODE = 
SHIP CODE 








DO TRANS- 
PORTATION. 
ROUTINE 





COMPUTE 
HOLD ITEM 
= ITEM 
NUMBER 














DO REPAIR 
LEVEL SUB- 
ROUTINE 


COMPUTE RE- 
PAIR CODE, 
REPAIR STORE 
= REPAIR 
LEVEL 


tg 


CONTINUED 
NEXT PAGE 
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ADD 1 TO ._YES tEPALA 


TOTAL 
LOSS 


CODE = L 































COM PUTE 
ORIGIN CODE 
= FROM 

CODE 


ADD 1 TO | COAST 
wv LOSS = ~ 





ADD ITO COM PUTE 
DEST CODE 
= TO CODE 





INSERT STACK COM PUTE 





RECORD IN STACK CODE 
INACTIVE Sa ANGI 
STACK TIME + CLOCK 





CO“ PUTE 
ACTION CODE 
= NRFI DEL 


INSERT STACK 
RECORD IN 
EVENT STACK 


SUBTRACT 1 
FROM 


» INVENTORY 





cy 


ACCESS SITE DO FAIL 


RECORD WITH | YES TIME SUB- 
SITE CODE : ROUTINE 


= AFS CODE 
NO ¥ 


ACCESS SITE | OBTAIN 
RECORD WITH INACTIVE 














REISE 





> ZERO SITE CODE = STACK 
IG-1 ORDER RECORD 
FROM 





w YES 


CONTINUED x 
BG NEXT PAGE CONTINUED aes 
NEXT PAGE ioe 
CODE 





mg 


CONTINUED 
NEXT PAGE 


Leo 





ACCESS STACK 









RECORD WITH . 
ACTION CODE NO ARFI INV > 
= DELIVERY, > ZERO 
DEST CODE = 

SITE CODE x YES 


ADD 1 TO 
DEMANDS 





COMPUTE 





FROM CODE = 
COMPUTE SITE CODE 
FROM CODE 
= SITE CODE 


COMPUTE TO 
CODE = SHIP 
COMPUTE TO CODE 
CODE = 


SHIP CODE 














DO TRANS- 
PORTATION 
ROUTINE 





DO TRANS- 
PORTATION 
ROUTING 








OBTAIN IN- 
ACTIVE STACK 


COMPUTE HOLD RECORD 


TIME = STACK 
CODE + TRAN- 





COMPUTE 
STACK CODE 

= TRANSIT 
TIME + CLOCK 





INSERT STACK 
RECORD I! 
EVENT STACK 





















COMPUTE 
ITEM NUMBER 





COMPUTE 3 
HOED SITE 1 
= SITE CODE, 
HOt olLTE 2 
= ORDER 
FROM 1, 
HOLD SITE 3 
= ORDER 
FROM 2, 
HOLD SITE 4 
= ORDER 
FROM 3, 
HOLD SITE 5 
= ORDER 
FRO! 4 


= HOLD 
ITEM 


y 















COMPUTE 
ORIGIN CODE 
= FROM 


a CONTI UED 
NEXT FAGE 
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CONTINUED 
NEAT PAGE 













CO. PUTE 
STACK CODE 
= FAIL TINE 
+ CLOCK 
COMPUTE DATE 


INSTALLED = 
CLOCK 







COMPUTE 
ACTION CODE 
= FAILUTE 









COMP UTE 
ITEM NUMBER 
= HOLD 

ITEM 


Cy 


INSERT STACK 
RECORD IN 
EVENT STACK 








ACCESS SITE 
RECORD WITH 
SITE CODE 
ica) 
ORDER FROM 


ADD 1] TO 
SITE BACK 
ORDER 





OBTAIN 
INACTIVE INACTIVE 
STACK STACK 


RECORD RECORD 
" se 





COMPUTE 
ACTION COD& 
= BACKORDER 


COMPUTE TO 
CODE = 


SHIP CODE 





€ 











COM PUTE COM PUTE 
FROM CODE = DEST CODE = 
SITE CODE SHIP CODE 


CONTINUED 
a NEXT PAGE 











ACCESS SITE 
RECORD WITH 
SITE CODE = 
HOLD SITE 2 








DO TIME 
COMPARE 
ROUTINE 













ACCESS SITE 
RECORD WITH 


NO 


YES 


DO TIME 
COMPARE 
ROUTINE 


oy 


RCCESS SITE 
RECORD WITH 
Sf CODE = 
HOLD SITE 4 


. NO 
> 





DO TIME 
COM PARE 
ROUTINE 










ACCESS SITE 
RECORD WITH 
SITE CODE = 
HOLD SITE 5 


ai 
* 






CONTINUED 
NEAT PAGE 


ACTION CODE 
= DELIVERY 


INSERT STACK 
RECORD IN 
EVENT STACK 





ADD 1 TO 
NORS 








REPAIR. 
CAPABILITY 


Se INO 
. 


YES 
) 






COMPUTES FRO: 
CODE = ORDER 
FROM 1 










COMPUTE TO 
CODE = 
SITE CODE 







ACCESS SITE 
RECORD WITH 


SITE CODE = 
FROM CODE 





NO 


dy YES 


CONTINUED 
NEXT PAGE 


SN 


fia 








DO TRANS- °' 
PORTATION 
ROUTINE 










COMPUTE 
DEST CODE 
= 10> CO0E 








COMPUTE 
ORIGIN CODE 
= FRO CODE 








COMPUTE 
ACTION CODE 
= DELIVERY 








COMPUTE 
STACK CODE 

= TRANSIT 
TE +e6LOCK 


INSERT STACK 
RECORD IN 
EVENT STACK 










ADD 1 TO 
DEMANDS 


ADD 1 TO 
SITE 
BACKORDER 













COMPUTE 
ORIGIN CODE 
= SITE CODE 






CO. PUTE 
STACK CODE 
= CLOCK + 1 


COMPUTE 
REORDER 
= NO 


INSERT STACK 
RECORD IN 
EVENT STACK 


CONTINUED 
NEXT PAGE 





SUBTRACT 1 
FROM RFI 
INV 


OBTAIN 
INACTIVE 
oTACK 
RECORD 

















DO TRANS-~ 
PORTATION 
V ROUTINE 


COMPUTE 
REORDER 
= YES 


DO Tink 
COMPARE 
ROUTINE 


OBTAIN 
INACTIVE 
STACK 
RECORD 


COM PUTE 
ACTION CODE 
= BACKORDER 





ACCESS SITE 
RECORD WITE 
SITE CODE 
HOLD SITE 





7 
+ 





COMPUTE COMPUTE 
STACK CODE STACK CODE 
= TRANSIT = CLOCK + 1 
TIME + CLOCK 


ADD 1 TO 
SITE 
BACKORDER 


COMPUTE 
DEST CODE COMPUTE 


DEST CODE 
= TO CODE 
aoe = TO CODE 


OBTAIN 
INACTIVE 
oTACK 
RECORD 





COMPUTE COMPUTE 
ORIGIN CODE ORIGIN CODE 
= FROM CODE = FROM CODE 





COMPUTE 
ACTION CODE 
= DELIVERY 





‘Gs 





COMPUTE 
REORDER 
= NO 


ADD 1 TO 
DEMANDS 





COMPUTE 
REORDER 
= YES 


INSERT STACK 
RECORD IN 
EVENT STACK 








COMPUTE 
ACTION CODE 
= BACKORDER 


CONTINUED 
ae Ae 








COMPUTE 
STACK CODE 
= CLOCK + 1 


| CO’ PUTE 
DEST CODE = 
SHIP CODE 


COMPUTE ITEM 
NUMBER = 
HOLD ITEM 


COMPUTE: 
ORIGIN CODE 
= Olle’ CODE 








INSERT STACK 
RECORD IN 
EVENT STACK 
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a 


,: 
” 


7 a — _ 
wie: 

_ oo «, =) 

.* = 


ee 


7 eu ; 





-INSER 
RECORD IN 
EVENT STACK 






















OBTAIN IN- 
ACTIVE 
STACK 
RECORD 







COMPUTE 
FROM CODE 
= SITE CODE 


CONTINUED 
NEXT PASE 


PROGRAMMED MAINTENANCE ACTION 


ROUTINE 


ACCESS SITE 
RECORD WITH 
SITE CODE = 
DEST CODE 


ACCESS SHEP 
RECORD WITH 
ond P COD Se 
INSTALL 
CODE 





COMPUTE HOLD 
ITEM = ITEM 
NUMBER 






NORS > ie 


ZERO 


INSERT STACK 
RECORD IN 
INACTIVE 
STACK 


ACCESS STACK 


RECORD WITH 
ACTION CODE 
= FAILURE, 

DEST CODE 

= SHIP CODE, 
ITEY NUMBER 
= HOLD ITEM 





CLOCK - DATE 
—INSTALLED > 
be 

> MIN OPS TIME 









COMPUTE 
STACK CODE 

= FAIL TIME 
+ GLOCK 
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INSERT STACK 
RECORD IN 


INACTIVE 
STACK 





SEARCH STACK 


FOR RECORD 
WITH ACTION 


CODE = BACK- 


ORDER, DEST 
CODE = SHIP 
CODE, ITEM 
NUMBER = 












COMPUTE ITEM 





CONTINUED 
NEXT PAGE 


CONTINUED 
NEXT PASE 


ACCESS STACK 
RECORD WITH 
ACTION CODE 
= RFI DEL 
DEST CODE = 
SHIP CODE, 
ITEM NUMBER 
= HOLD ITEM 


COMPUTE 


ORIGIN CODE | 
= DEST CODE 


4H, 
COt. PUTE 

DEST CODE = 
ORIGIN CODE 





Es 
¢, 


: CONTINUED 


NEXT PAGE 





COFCTE:7@ 
CODE = ORDER 
FROM I 


DO TRANS= 
PCRTATION 
ROUTINE 


CO PUTE 
Dz2ST CODE 
= TO CODE 


COMPUTE 
ORIGIN CODz 
= FRO CODE 


CO! PUTE 
STACK CODE 
= TRA SIT 
TIRE CLOCK 


CO’ PUTE 
ACTIC'; CODE 
= RFI DEL 


INSERT STACK 
RECORD I 
EVENT STACK 





COMPUTE DATe 
INSTALLED 
= C1OCK 





INSERT STACY 
RECORD IN 
EVENT STACK 


OBTAIN IN- 
CTIVE STACK 


CODE = ORDER 
FROM 1 


CO. PUTE 
FROM CODE 
= SITE CODE 








DO TRAXS- 
PORTATION 
ROUTINE 








COMPUTE 
STACK CODE 
= TRANSIT 
TIM ee+ 26 LOCK 


COM PUT# 
REPAIR CODE 


COMPUTE 
ACTION CODE 


= NRFi DEL 


COM PUTE 
DEST CODE = 
TO CODE 


COM PUTS 
ORIGIN CODE 
= FROM CODE 


INSERT STACK 
RECORD IN 
EVENT STACK 







ZOD 





COMPUTE 
STACK CODE 
= CLOC/ 

+2 


INSERT STACK 
RECORD IN 
EVENT STACK 


DO FAIL 
TIME SUB- 
ROUTINE 


COMPUTE STACK 
CODE = FAIL 
EME + CLOCK 


CO PUTE 
DEST CODE = 
SHIP CODE 


COMPUTE DATE 
INSTALLED = 
CLOCK 


COV PUTE 
ACTION CODE 
= FAILURE 


COMPUTE ITEM 
NUSBER = 
HOLD iTi 


INSERT STACK 
RECORD I') 
EVENT STACK 








BACKORDER ROUTINE 





ACCESS SITE 
RECORD WITH 
SITE COpE = 
ORIGI CODE 







ADD 1 TO 
SITE 


NO 


BACKORDERS 





COMPUTE 
STACK CODE = 





Ee Ns 


INSERT STACE 


COMPUTE FROM 

CODE = SITE RECORD IN 
ae EVENT STACK 
DO TRANS~ 

PORTATION 

ROUTINE 


COMPUTE 
ACTION CODE 
= RFI DEL 


SUBTRACT 1 
FROM RFI 
INV 


COMPUTE 
STACK CODE 

= TRANSIT 
TIME + CLOCK 


ADD 1 
TO DEMANDS 


COMPUTE 
ORDER HOLD 
= REORDER 


CONTINUED 
NEXT PAGE 


£56 














INSERT STACK 
RECORD IN 
EVENT STACK 





OBTAIN 
INACTIVE 
STACK 

RECORD 


\? 


















COMPUTE FROM | 
CODE = ORDER 
FROM 1 


COMPUTE TO 
CODE = 
SITE CODE 





ACCESS. OLTE 
RECORD WITH 
SITE CODE 

= FROM CODE 


3 


NO 


Ww YES 


DO TRANS 
PORTATION 
ROUTINE 














COMPUTE 
STACK CODE 
= TRANSIT 
TIME + CLOCK 


T ADD 1 TO. 
SITE 
BACKORDER 







COMPUTE 
ACTION CODE 
= BACKORDER 














CO. PUTE 
STACK CODE 
= CLOCK + 1 






CONTINUED 
NEXT PAGE 


CONTINUED 
NEXT PAGE 


Zod 





I COMPUTE 


ORIGIN CODE 
= FROM 
CODE 


COMPUTE 
ACTION CODE 
= RFI DEL 





eT O 
DEMANDS 






INSERT STACK 
RECORD IN 
EVENT STACK 














COM PUTS 
DEST CODE 
= TO CODE 


COMPUTE 
ORIGIN CODE 
= FROM 

CODE 


COMPUTE 
REORDER = 
YES 
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NRFI DELIVERY 






ACCESS@alTE 
RECORD WITH 
SITEsCODE = 
DEST CODE 









ADD 2y20 
NRFI INV 


ACCESS RANDOM 
DIGIT 















COMPUTE RE- 
PAIR TIVE 
BASED ON 
REPAIR DIST 








COMPUTE 
STACK. CODES 
REPAIR TIME 
+ CLOCK 








COMPUTE 
ORIGIN CODE 
= SITE CODE 


cy 


COMPUTE 
ACTION CODE 
= RFI DEL 


of. 


ADD 1 TO 
REPAIRED 


INSERT STACK 
RECORD IN 
EVENT STACK 
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ROUTINE 


COM PUTE 
TO) COLE = 
BC TO 


COMPUTE 
FROM CODE = 


DEST CODE 









DO TRANS- 
PORTATION 
ROUTINE 






= TO CODE 


COMPUTE 
ORIGIN CODES 


= FROM CODE 





1 


COM PUTE 
STACK CODE 
= TRANSIT 
TIME + CLOCK 





PROCUREMENT 










ACCESS SITE 
RECORD WITH 
SITE CCDs = 
DEST CODE 


& 





ey 


COMPUTE TO 
ORDER = PC 
ORDER SIZE 


. 


COMPUTE 


STACK CODE 
= PCLT 
+ CLOCK 






COMPUTE 
ORIGIN CODE 
= 0000 


COM PUTE 
ACTION CODE 
= RFI DEL 





INSERT STACK 
RECORD IN 
EVENT STACK 


: 
{- 






UBTRACT 1 
FROM TO 
ORDER 

_ 


ADD 1 TO 






TOTAL 


PROCURED 
¥ 
.) 
ORDER > wis 
ZERO 
NO 
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ROUTINE 


r OBTAIN I} 
ACTIVE STACK 











pe ete 
he aks 

7 ae bes 
} TX ay 
Sr 1 2 On 

| - 

ey 





STOCK/PROGRAMMED MAINTENANCE 
ROUTINE 


ACCESS SITE 
RECORD WITH 
ORIGIN CODE 
= SITE CODE 













COMPUTE 
STACK CODE 
= CLOCK +1 
WY YES y 
COMPUTE ADD ee 
i nae BACKORDER 
DEST CODE 





COMPUTE 
FROM CODE = 
ORIGIN CODE 













DO TRANS- 
PORTATION 
ROUTINE 


COMPUTE 

STACK CODE = 

TRANSL? TIME 

+ CLOCK 













SUBTRACT 1 
FROM RFI 


An 


ACTION CODE 


a 
a 













ACTION CODE 
= RFI DEL 





INSERT STACK 
RECORD IN 
EVENT STACK 


» 


24) 








TIME COMPARE 


UNTER 









COMPUTE TO 
CODE = 
SHIP CODE 





COMPUTE FROM 
CODE = 
SITE CODE 





DO TRANS- \ 
PORTATION 
ROUTINE 


SUBROUTINE 


eiik> TRANSIN i 
TIME YRS 
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TRANSPORTATION SUBROUTINE 


ENTER 


ACCESS TRANS 
RECORD FOR 


DESIRED LEG 
os 



















ADD 1 
TO USE 


ACCESS 
RANDOM 
Dee 








COMPUTE 
TRANSIT TIME 
BASED ON 

TRANS DIST 








FALE Ui eon ROU Tie 


ENTER 


ACCESS 
RAND OM 
DiGi. 











COMPUTE FAIL 
TINE BASED | 
ON FATE 
TIME DIST 
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REPAIR LEVEL SUBROUTINE 


( ENTER | } 


Ey 


ACCESS 
REPAIR 
| LEVEL FILE 


y 
ACCESS 
RANDOM 


DIGIT 








COMPUTE RE- 

PAIR LEY 
CODE BASED 
ON REPAIR 
EVEL DIST 







Las 





CLOSEOUT/ PRINT ROUTINE 


ACCESS FIRST 
SITE RECORD 





ADD RFI INV 
4TO SUM RFI 
INV 











ADD NRFI INV 
TO SUM NRFI 


ACCESS NEXT 
SITE RECORD 





ACCESS FIRST 


SHIP RECORD 





(2 


ADD NORS 
TO SUM NORS 










ACCESS NEXT 







SITE RECORD 


B33 


ACCESS MISC 


FILE 


= 


ny EB iooo. + 
MAX LOSSES 
YES 
CONTINUED 
I N= 
NEXT PAGE OBTAIN IN 


ACTIVE STACK 
RECORD 
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>O1 PUT 
CODE = CLOCK 
+] 


COMPUTE DEST 


CODE = E 
PSP 


COMPUTE 
ORIGIN CODE 
= Q000 





COMPUTE 
ACTION CODE 
= PROCUREMENT 







COMPUTE PC 
ORDER SIZE 
= E LOSS 


INSERT STACK 
RECORD IN 
EVENT STACK 


OBTAIN IN- 
ACTIVE STACK 
RECORD 







COMPUTE STACK 
CODE = 


CLOCK + 1 
s 






COMPUTE 
ACTION CODE 
= PROCUREMENT 


Col Pu Tp 
DEST CODE 


= W PSP 





~ 
G4 


CONTINUED 
NEXT PAGE 









COMPUTE 
ORIGIN CODE 
= 0000 








COMPUTE PC 
ORDER SIZE 
= W LOSS 


















INSERT STACK 
RECORD IN 
EVENT STACK 


& 6YES 
READ FIRST 
SITE RECORD 





PRINT: SITE 
CODE, BACK- 
ORDER, SUM 
RFI, SUM 
NRFI, DE- 
MANDS, RE- 
PAIRED 








COMPUTE SUM 
RFI, SUM 

NRFI, BACK- 
ORDER, DE- 
MANDS, RE- 
PAIRED = ZERC 











Y YES 
ACCESS FIRST 
SHIP RECORD 





1%; 




















PRINT : SUM 
NORS, FAIL- 
URES 


COMPUTE SUM 
NORS, FAIL- 
URES = ZERO 





ACCESS NEXT 


SHIP RECORD 


YES 


ACCESS FIRST 
TRANS RE- 

















ACCESS NEXT 
TRANS RE- bf] 
CORD 


PRINT : FROM, 
TO, USE 


COMPUTE USE 
= ZERO 





LOSS, TOTAL 
| PROCURED 







COMPUTE 
TOTAL LOSS 
TOTAL PRO- 
CURED = ZERO 


ACCESS NEXT 


SITE RECORD 


247 


| Bat A 4te at" 
a 4 s 7 a oh + 7 a “> 





iLIOe 


nA. 


Eo. 


led. 


LIS) OP sRERERENGES 


Consolidated Analysis Centers, Inc., Preliminary LO-MIX 
Transportation Requirements Study, 30 August 1974. 


Commanders Digest, Department of Defense Publication, 
American Forces Press Service, 3 May 1973. 


Cunningham, A. J., "QUICKTRANS Comes of Age," Naval 
oupply Corps Newsletter, p. 30-31, December, 1972. 


Department of Defense Regulation 4500.32 | Milica, 
Standard Transportation and Movement Procedures 
(MILSTAMP). 1 August 1966. 

Department of the Navy, Chief of Naval Operations. 
Uniform Materiel Movement and Issue Priority System 
(UMMIPS). OPNAV Instruction 4614.1D, 22 June 1971. 


Department of the Navy, Naval Sea Systems Command, 


Gierter for Surface Ship Mainvencmecm: monic e aaemmlec 
(PMS 306). 


ower ee ee ee 


Department of the Navy, Naval Ship Systems Command. 

New Logistic Support Concept i bilagkaa) ia 7) 

Program Management Plan, 1 August 1973. 

Department of the Navv, Naval Ship Systems Command. 
peoject Master Plan (PMP) for Ropamapile Pool ® cqummem— mes 
Wetermination, 30 May W974. 

Department of the Navy, Naval Supply Systems Command. 
Afloat Supply Procedures. NAVSUP Publication 485. 


Department of the Navy, Naval Supply Systems Command. 
Defense Automatic Addressing System (DAAS) Procedures. 
mevouP Instruction 4440.1526 2c) omen yoy oe 





Department of the Navy, Naval Supply Systems Command. 


Master Repairables Item List (MRIL). NAVSUP Publication 
4\C7-N. 


Department of the Navy, Naval Supply Systems Command. 
NAVSUP Instruction 4400.78, l4ePebpruan, =1972 (Ff ornems, 
NASP’ Publiveat 16n 241. )- 


Department of the Navy, Naval Supply Systems Command. 


Supply Management Reference Book. NAVSUP Publication 
Aaa we 

Department of the Navy, Naval Supply Systems Command. 
The Improved Repairables Asset Management (TRAM) 


ee ee 





——-— 


Program. Vroposed NAVSUP Instruction 4440. _, 
[Re SEG are peas Feo 


248 





Department of the Navy, Navy Ships Parts Control 
Center. Repairables Management Manual. SPCC Internal 
Instruction 4440,432, 13 August 1973. 


DMS Market Intelligence Report. 


mamilton, Howard H., SOlUtIOnMOL aeMult ae beme lon mye eon, 
Model With Possible Item Repair. Masters Thesis, U.S. 


Meavdl PoscteYaduate Semool, Momecr cy s,m de 


Biatnol Frigate = DEG=I Class sai) eeonija is Ome base wiacionns 
26 July 1974," OPNAV 10-P60, 2 June 1971 and NAVSHIPS 
wo9oo7 111A, April 1973. 


PMS 306/Naval Postgraduate School Thesis Conference. 
ornohak 1975. 


Sinpconm, William L., "LO-MiX Ship @iigintencnee, SNavoE 
Movi, p. Ll-l/, August 19748 


Mitteeameesearch Incorpordtedetepont.. I Wansyotsetmnonm 


inivetivouy Irade-Offs, Phase By Cambuidve, SiS corenber 
1960. 


Z45 










ce ; 
: ay ~~ aT iui 
oY. 


ae A 
I” f Se FEeR8 
_ 


i oo. 7 en ‘Ted we 
_ —- > > _ : 7 feaae q 
~ 5 Dial sew fe 
- . . - ¢ iam - _ ai 






Sy flea 
, Rate 
a eee = \ ‘<p andilan. Yeunbwh. eae 
-_ ae 7 Tn aa " Pl Dr ie ae 

=e 7 _—- : 


7 _ 
a a” 
_ — 
» 7 
- : 
2 -_ - 
) 
> | 7 
_ 
7 - 
= 2 
1° ; 
is 7 
_ , 
- 
- 
= 
= 





INITIAL DISTRIBUTION LIST 


Now, GOpues 


Defense Documentation Center 2 
Cameron Statron 
PLexanatias, Vit oinma) 27 5 le 


Piorary Code 02172 Z 
Naval Postgraduate School 
Monterey wecalifornia 935940 


mepartment Chamrman, Codes> it 
Department of Operations Research 
and Administrative Sciences 
Naval Postgraduate School 
Monterey. scala fOrniay 9S940 


Assistant Professor P. W. Benediktsson i 
@oage 55 Zs 
Department of Operations Research 
and Administrative Sciences 
Naval Postgraduate School 
Monterey, California 93940 


Meesistant Professor James P. Hynes i 
Bode Soils 
Department of Operations Research 
and Administrative, ce fenec. 
Naval Postgraduate School 
Monterey, California 93940 


fede Donald P). Christopher i 
Deoey Naval Supply Depot 

nome oo, Fleet Post Office 

fem Francisco, California, 26007 


Miniwedemick A. Holk,=Ji2 ii 
aa Moreel] Circle 
Monterey, California 93940 


mie piiire LL. Tempel 1 
io browne ll Circle 
Montero. Calilormiag goal 


Pe Domalkdws. Vtipal 1 
iol/e Lewpre olLrect 
Patecbunen ye bie | 5212 





o +4 
Pr 








; us ~ ae - olay eres -_ 
6 +. = 7 ahi 7 a 7 
- 7 ¢ Cee a . a 7 x 
- 
7 , 
7 : 7 7 co iyis 
7 ye: oo 
> 7 - an 
7 _ : << 
a-t 7 
c 7 : | 
7 ie, 7 
7 -_ - - _ 
, . 
iy 7 Pp & 
> b> ( : a re _ 
‘e f ; 7 A ioe 
: en 7 | 
— i -_ 2 ‘ 7 
_ : 7 aes : 
is : 
= 7 
= — 
. ; ak, 
: s 7 ‘ 7 
PD _ _ 7 7 - 
2 . ws 








| Thesis 
p C4774 Christopher 
abe. The proposed compre- 


hensive distribution 
system for the LO-MIX 
rotatable pool assets. 


161036 


thesC4774 
The proposed comprehensive distribution 


‘iti i 





